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This work has l)een prepared at the urgent solicitation 
of many educators of large experience, who desire a text- 
book more elementary in its scope and more simple in its 
discussions than the author's Practical Arithmetic. It 
is designed to fill a place intermediate between the First 
Lessons and the Practical Arithmetic, yet to be com- 
plete enough to furnish all the instruction in this branch 
of mathematics that is sought by many pupils who attend 
the public schools. 

The plan of the book is the same as that which has 
been so generally commended in the volumes of the series 
already published. The subjects are presented in such a 
way that the student is led to the apprehension of the 
principles of the science by natural, easy, and progressive 
steps, while at the same time the development and discip- 
line of the reasoning faculties are secured rapidly and 
effectively. By fisiithfully pursuing the methods exemplified, 
the definitions and principles will be established inductively, 
and the spirit of investigation will be aroused, thus giving 
a stable foundation for further progress in any department 
of learning. 
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IV PREFACE. 

The number of oral examples is so large that there is no 
need of a "mental" arithmetic; and the reviews of prin- 
ciples, processes, and definitions previously discussed are so 
frequent and so exhaustive that the pupil at no time loses 
the knowledge which he has previously acquired. 

All matter that could be omitted with proper regard to 
the rapid and intelligent progress of the student has been 
eliminated, and the processes have been simplified where- 
ever it could be done without sacrificing correctness and 
clearness. 

It is confidently believed that this work will prove to be 
admirably adapted for use in intermediate grades of our 
public schools; and that it will also supply many students 
in the common schools with a course extended enough to 
train them to transact the ordinary business of life with 
accuracy and intelligence, even though they pursue the sci- 
ence no further. 

W. J. M. 

State Normal School, 
Geneseo, N. Y., 1882. 
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Article 1. A Unit is a single thing. 

"niua, one, a house, a chair, are units. 

3. A Number ia a unit or collection of units. 

Thus, one, four, Beren, are nambers. 

3. Arithmetic ia the sdetice which treats of numbers and 
their use. 

4. Figures are characters which are used to express 
numbers. 

Thus, 2 eipreBsiiig too and 3 eipnjsaing thret, are figures. 
Letters are also used to express numbers. 
Thus, X represents ten; V, five; C, one ftundred. 

5. Notation is the method of expressing numbers by fig- - 
ures and letters. 

6. Numeration is the method of reading numbers ex- 
pressed by figures or letters. 
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ARABIC SYSTEM. 

7. Arabic Notation is the method of exp)*essing numbers 
by means of figures. 

Its name is derived from the Arabs, by whom it was introduced 
into Europe. " 

8. In this system ten figures are employed to represent 
numbers, viz: 

Figures: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

Names: Vaugiit, One, TWO, Tbree, Four, Hye, Six, Seren, Eiglit, Nine. 

Each of these, except naught, is called a significant figure. 
Naught is also called zero and cipher, 

9. The number that is one more than nitie is called ten, 
or 1 ten. 

1 ten is called ten, and is written, 10. 

2 tens are called twenty, and are written, 20. 

3 tens are called thirty, and are written, 30. 
^tens are called forty, and are written, 40. 

% tens are called j^iy, and are written, 50. 

6 tens are called sixty, and are written, 60. 

7 tens are called seventy, and are wiitten, 70. 

8 tens are called eighty, and are written,. 80. 

9 tens are called ninety, and are written, 90. 

The suffix ty means ten. Thus, /(xrty means four tens, etc. 
It will be observed that ttoo figures are required to express tens, the 
one at the left expressing the number of tens. 

10. By combining the ten figures according to certain prin- 
ciples, any number can be expressed. 

!!• Principle. — When two figures are vrriMen side by side, 
the one at the right expresses units, and the one at the lefl 
tern. 
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EXERCISES. 

12. 1. In 54, what does the 5 express? What does the 
4 express? Read the number, beginning at the left. 

2. In 34, what does the 3 express? What does the 4 
express? Bead the number, beginning at the left. 

3. In 42, what does the 4 express? What does the 2 
express? Head the number, beginning at the left. 

4. Tell what each figure in the following expresses, and 
read each number, beginning at the left : 



46 


57 


54 


32 


24 


48 


37 


62 


39 


87 


56 


35 


29 


83 


28 


65 


78 


65 


81 


44 


76 


92 


89 


77 


80 


20 


60 


90 


50 


80 



13. Numbers between 1 ten and 2 tens are named thus : 

1 ten and 1 unit, or 11, eleven. 

1 ten and 2 units, or 12, twelve. 

1 ten and 3 units, or 13, thirteen. 

1 ten and 4 units, or 14, fourteen. 

1 ten and 5 units, or 15, fifteen. 

1 ten and 6 units, or 16, sixteen. 

1 ten and 7 units, or 17, seventeen. 

1 ten and 8 units, or 18, eighteen. 

1 ten and 9 units, or 19, nineteen. 

The words thirteen, fourteen, fifteen, etc., mean three and ten, four 
and teri, five and (en, etc. 

14. In reading the numbers the word andj between the 
tens and the units, and the word units are omitted. 

Thus, 43 is read forty-three instead of forty and three unUs. 
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EXEBCISBS. 




15. Bead the folio wiog : 






31 


27 30 


82 


88 43 


24 


83 44 


70 


33 98 


16 


46 25 


34 


60 90 


29 


25 47 


26 


84 37 


36 


18 21 


96 


72 20 


Express in 


figures the following: 




Two tens and five units. 


Sixty-four. 


Thirty-two. 


Five tens and six units. 


Fifty-seven. 


Eighty-one. 


Three tens and eight unit-s. 


Thirty-five. 


Fifty-eight. 


Six tens and seven units. 


Forty-three. 


Twenty-seven 


Nine tens and two units. 


Ninety-six. 


Forty-eight. 


Seven tens and eight units. 


Seventy-nine. Sixty-seven. 


Four tens. 




Eighty. 


Sixty. 



16. Ten tens are called one hundred, 

1 hundred is written 100. 5 hundreds are written 500. 

2 hundreds are written 200. 6 hundreds are written 600. 

3 hundreds are written 300. 7 hundreds are written 700. 

4 hundreds are written 400. 8 hundreds are written 800. 

9 hundreds are written 900. 



17. PRiNcaa*LE. — When three figures are written side by side, 
the one at the right expresses units, the next tens, and the neat 
hundreds, 

18. In reading numbers expressed by three figures, the tens 
are read after the hundreds without the word and. 

Thus, 347 is read three hundred forty-seven instead of three hun- 
dred amd forty-seven. 
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19. Bead the following: 



316 


243 


269 


984 


856 


247 


819 


384 


399 


346 


385 


207 


569 


418 


200 


409 


539 


486 


209 


810 


235 


400 


397 


398 


401 


618 


619 


429 


426 


314 


842 


820 


899 


489 


264 


715 


457 


495 


924 


408 



Express in figures the following : 

Three hundred twenty-five. Eight hundred twenty-one. 
Seven hundred sixty-seven. Six hundred four. 
Four hundred eighty-two. Nine hundred twenty. 
Six hundred eighteen. Seven hundred eighty-nine. 

Three tens, five units. 

Three hundreds, eight tens, five units. 

Five hundreds, seven tens, nine units. 

Six hundreds, four units. 

Eight hundreds, eight tens. 

Seven hundreds, six tens, eight units. 

Eight hundreds, five tens, nine units. 

20. Figures in units^ place express units of the first order ; 
those in tens* place, units of ike second order; those in hunr 
dreds* place, units of the third order. 

BXSBCISES. 

21. Express in figures the following, and read the numbers : 

Three units of the first order, two of the second, and three 

of the first. 
Five units of the third order, four of the second, and two of 

the first. 
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Four units of the third order, two of the second, and one 

of the first. 
Eight units of the third order, seven of the second, and 

two of the first. 
Nine units of the third order, nine of the second, and 

nine of the first. 
Eight units of the third order and one of the first. 
Five units of the third order and three of the first. 
Five units of the third order and two of the second. 
Eight units of the third order and five of the second. 
Nine units of the third order. 
Six units of the third order. 

From the previous exercises the following general principles 
of notation may be deduced : 

22. Principles. — 1. 2%6 representative value of a figure is 
inGreased tenfold by each removal one place to the l^, and de- 
creased tenfold by each removal one place to the right. 

2. The figure is used to give signifixsant figures their positions, 

23. In reading numbers a neit; narm is given to the order 
next higher than hundreds of any denomination. 

Thus, the order next higher than hundreds is called thousands; that 
next higher than hundreds of thousands, miUions; that next higher 
than hundreds of millions, biUionSy etc. Therefore, 

24. Each denomination can have but three orders of units. 

26. A Period is a group of figures containing the hun- 
dreds, tens, and units of any denomination. 

26. Since ten units make one ten, ten tens make one hun- 
dred, and ten hundreds make one thousand, etc., it is evident 
that ten units of any order make rnie of the next order. Hence, 
the Arabic system is called the decimal system of notation. 

Decimal is from the Latin word decern, which means ten. 
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27. The preseot system of notation is illustrated by the 
following 



tjl.:bxj:e. 



# 



Periods. dth. 4th. 3d. 2d. Ist. 



Names. .9 § 



OQ 



2 :§ § ^ 



■^ o 



*C r3 :i ^ fl 

H « g S P 



OQ CQ OQ OQ 

•^ "^ r^ 

0) O O 



-s 



OrDEKS. ^jS-S^.-S js-S s-S « 

a'^^.'S D5St^ a^-^ floo's a«"= 

Number. 46,140,3 08,2 94,0 4 0. 



This number is read forty-six trillion, one hundred forty bill- 
ion, three hundred eight million, two hundred ninety four thou- 
sand, forty. 

1. In reading numbers the name of units' period is omitted. . 

2. Each period except the highest must contain three figures. 

3. The periods are separated from each other hy commas. 

EXEBdSES. 

28. Give the number of each of the following periods : 

Thousands. Trillions. Millions. 

Units. Billions. Units. 

Millions. Thousands. Trillions. 

Give the names of the following: 

5th period. 1st period. 4th period. 

3d period. 3d period. 2d period. 

4th period. 5th period. 5th period. 

2d period. 2d period. 3d period. 



^ 
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Bepeat the names of the periods in order from units to 
billipns. From units to trillions. From thousands to trill- 
ions. From millions to trillions. From thousands to billions. 
From trillions to units. From billions to thousands. 

29. Copy and point off into periods: 

1. 46825. 5. 38420058. 9. 5284325684. 

2. 239746. 6. 33468204. 10. 7932468512. 

3. 180040. 7. 8438206. 11. 83749275867. 

4. 14168843. 8. 436784. 12. 1423789276586. 

13. How many thousands are there in the first number? 

14. How many thousands in the second number? 

15. How many billions in the next to the last number ? 

16. How many triUions in the last number? How many 
billioiks? How many millions? How many thousands? 
How many units? 

17. Point off into periods, and name in order, the billions, 
millions, thousands, and units of the next to the last number ? 

18. Point off into periods, and name in their order, the 
periods composing the 12th number. 

19. In like manner point off and read each of the numbers. 

30. Rule for Numeration. — Begin at the right and sep- 
arate the number into periods of three figures each. 

Begin a;t the left and read eaeh period as if it stood alone, add- 
ing its name, 

EXBBCISES. 

31. Copy, point off, and read: 

1. 6845. 5. 8046. 9. 8146. 

2. 7045. 6. 7104. 10. 8004. 

3. 4869. 7. 4856. 11. 8140. 

4. 8413. 8. 7329. 12. 7302. 
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13. 


5684. 


22. 


36000. 


14. 


23817. 


23. 


30404. 


15. 


34620. 


24. 


81643. 


16. 


30062. 


25. 


30404. 


17. 


45106. 


' 26. 


80464. 


18. 


73040. 


27. 


713463. 


19. 


46036. 


28, 


704306. 


20. 


40040. 


29. 


345043. 


21. 


31004. 


30. 


2345604. 



31. 


2040605. 


32. 


2008005. 


33. 


32045068. 


34. 


41204004. 


35. 


36130006. 


36. 


30000040. 


37. 


51600406. 


38. 


568304680. 


39. 


600480030. 



33. 1. Write in figures twenty-five million, eighteen thou- 
sand, forty. 



Process. 



CO 



26 






018 



Or, 



•8 



040 



Analysis. — Since the highest denomination is mill- 
ions, which occupy the third period, we make three 
spaces for periods. 25 is then written in the' third 
period, thus expressing the millions of the number; 18 
in the second period, thus expressing the thousands ; 
and 40 in the first period, thus expressing the units. 
Since every period except the highest must contain 
25 018 040 ^hree figures, the vacant places are filled with ciphers. 
' ' * As soon as possible use commas instead of lines, 
and cease to write the number and name of the periods. 



Rule for Notation. — Begin at the left, and vnrUe the hun- 
dreds, tern, and units of each period in their proper order, put- 
ting ciphers in all vacant places and periods. 

While vniUng, separate each period from the next by a comma. 

Write in figures : 

2. Bix thousand, eight hundred forty. 

3. Eight thousand, two hundred fifty-seven. 

4 Nineteen thousand, five hundred twenty-seven. 

5. Eighty-four thousand, six hundred thirty-one. 

6. Fifty-eight thousand, seven hundred twenty-eight. 

7. Two hundred thousand, four hundred seventy-five. 
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8. Four hundred eighteen thousand, two hundred forty, 
eight. 

9. Five hundred twenty-seven thousand, eight hundred 
four. 

10. Seven hundred fifteen thousand, nine hundred, twenty- 
three. 

11. Thirty-two million, four hundred fifteen thousand, two 
hundred twenty one. 

12. Forty-six million, eight hundred forty-nine thousand, 
six hundred forty. 

13. Two hundred sixty-five million, fifteen thousand, one 
hundred twenty-six. 

14. Three hundred sixty-five million, forty-nine. 

15. Thirty-six million, eighteen thousand. 

16. Twenty-four million, eight thousand, eight. 

17. Two hundred million, two thousand, two. 

18. Twenty-nine billion, one thousand, eight hundred. 

19. Fifty-nine billion, one million, one thousand, one. 

20. Six hundred twenty million, eighty-four thousand. 

21. Four hundred sixty-seven million, nine thousand, nine. 

22. Fifty billion, fifty million, fifty thousand, fifty. 

23. Six hundred billion, six hundred million, six hundred. 

24. Eighty-six billion, nineteen million, twenty-four thou- 
sand. 

25. Ninety-seven billion, eighty-four thousand, five. 

26. Four hundred twenty-six million, ten. 

27. Three hundred twenty-five billion, eighteen million, 
ninety thousand, nine hundred ninety. 

28. Five hundred twenty-six million, four hundred thou- 
sand, twenty-five. 

29. Six hundred twenty-five million, eighteen thousand, 
eight hundred eighty-eight. 

30. Four hundred twenty-eight thousand, nine hundred 
four. 
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31. Four hundred million, three hundred twenty-nine. 

32. Fifty-five billion, two hundred million, nine hundred 
eighty-four thousand, seventy-five. 

33. Six hundred ninety-five million, eight hundred thou- 
sand, four hundred * forty-one. 

34. Seventy million, seventy thousand, seven. 

35. Eighty-five billion, eight million, seven thousand two 
hundred ninety-four. 

36. Fifty-two billion, two hundred six million, forty thou- 
sand, eight hundred five. 

NOTATION AND NUMERATION OP UNITED 

STATES MONEY. 

33. In the currency of the United States 

10 mills make 1 cent. 
10 cents make 1 dime. 
10 dimes make 1 dollar. 
100 cents make 1 dollar. 

34. The Sign of Dollars is $. It is written before the 
number. 

Thus, $24 is read, twenty-four dollars. 

35. In writing cents and mills a period called the deci- 
mal point is placed before the number. 

Cents occupy the first two places at the right of the deci- 
mal point, and miUs the third. 

Thus, $.24 is read, twenty-four cents; $3,185 is read, three dollars, 
eighteen cents, five mills. 

36. If the number of cents is less than ten, a cipher 
must be written in the first place at the right of the deci- 
mal point. 

Thus, four dollars, three cents, five mills, is written, $4,035. 
2 
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EXERCISES. 

37. Read the following: 

$24.16. $.46. , $318,273. 

$35.28. $.375. $214,384. 

$2,357. $.286. $315,273. 

$1,065. $2.83. $356,246. 

$15.43. $2.45. $218,392. 

$13.29. $5,645. $184,169. 

Write the following: 

1. Eighteen dollars, twenty-four cents. 

2. Twenty-six dollars, thirty-six cents. 

3. Fifty-one dollars, five cents, five mills. 

4. Thirty-^ight dollars, six cents, three mills. 

5. Twenty-seven cents, eight mUls. 

6. Thirty-four cents, nine mills. 

7. Eighty-six dollars, five cents, two mills. 

8. Twenty-one dollars, twenty-one cents, one mill. 

9. Thirty-seven dollars, eighteen cents, eight mills. 
10. Forty-nine dollars, nine cents, six mills. 

ROMAN SYSTEM. 

38. Roman Notation is the method of expressing num- 
bers by means of letters. 

It is called the Boman Notation hecause it was originally used hy 
the ancient Romans. 

39. In this system seven capital letters are used to ex- 
press numbers, viz: 

Letters: I, V, X, L, C, D, M. 
Values: 1, 5, 10, 50, 100, 500, 1000. 
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40. Bj combining these letters according to certain prin- 
ciples, any number can be expressed. 

Principles. — 1. When a letter is repeated its valve ia re- 
peated. 

Thus, X represents ten; XX, twenty; XXX, thirty; C, one hun- 
dred; CC, two hundred. 

2. When a letter is placed before another of greater value Us 
valve i8 to be taken from that of the greater. 

Thus, I represents one and V five, but IV represents four ; IX, 
nine ; XIX, nineteen ; XL, forty ; XC, ninety. 

3. When a letter is placed after another of greater value their 
valves are to be united. 

Thus, XV represents fifteen ; LXX, seventy ; LXXX, eighty ; DC, 
six hundred. 

4. A bar placed over a letter increases its valve a thousand- 
Sold. 

Th us, V represents five; V, five thousand ; LXX represents seventy; 
LXX, seventy thousand. 










T.A.SXiS:. 






I 


1 


XIV 


14 


LX 60 


II 


2 


XV 


15 


LXX 70 


Ill 


3 


XVI 


16 


LXXX 80 


IV 


4 


XVII 


17 


XC 90 


V 


5 


XVIII 


18 


C 100 


VI 


6 


XIX 


19 


CC 200 


VII 


7 


XX 


20 


CCL 250 


VIII 


8 


XXI 


21 


CCCC 400 


IX 


9 


XXIX 


29 


D 500 


X 


10 


XXX 


30 


DCC 700 


XI 


11 


XXXIV 


34 


M 1000 


xn 


12 


XL 


40 


MMM ....... 3000 


XTII 


13 


L 


50 


MDCCCLXXX 1880 
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41. Read the following: 

XX; XXI; XXXV; XXV; XL; LX; LXX; XIX; LXIX; 
LXIV; XC; XCIV; XCIX; XUV; CDXX; CCXXIV; VIlI; 
XlX; MDLIV. 

Express the following by Roman Notation: 

23, 34, 15, 27, 61, 36, 43, 84, 59, 62, 35, 47, 86, 214, 
312, 419, 226, 384, 216, 493, 499, 276. 



QUESTIONS FOR REVIE^V. 

42. What is a unit? What is a number? What is arithmetic? 
What are figures? What beside figures are used to express num- 
bers? What is notation? What is numeration? What is Arabic 
notation? Why is it called so? How many figures are employed 
in this system? What is each figure, except naught, called? What 
other names has naught? What does ty mean in such words as 
ninety^ etc.? What is the principle relating to expressing numbers 
by two figures? What does teen in the words thifieen, etc., mean? 
In reading numbers expressed by two figures, what words are omitted? 

What is the principle relating to expressing numbers by three 
figures? How are such numbers read? Why is the Arabic system 
of notation called the decimal system? From what is the word 
decimal derived ? What are the general principles of notation ? How 
many orders of units are there in each denomination? What is a 
period? What are the names of the first five periods? What is the 
rule for numeration? What is the rule for notation? 

In the currency of the United States how many mills make a 
cent? How many cents make a dime? How many dimes make a 
dollar? How many cents make a dollar? What is the sign of 
dollars? Where is it written? How are cents and mills distin- 
guished from dollars? How are the cents expressed if the number 
is less than ten? 

What is Boman notation? What are used in this system to 
express numbers? What are the principles of this system of no- 
tation? 



^ Agjjj^ lilMi ^ liiiimi^ ' 



INDUCTIVE EXERCISES. 

43. 1. How many pens are 2 pens and 4 pens? 

2. James spent 4 cents for an orange and 3 cents for 
apples. How much did he spend for both? 

3. Mr. Davis had 3 white horses and 4 bay horses. How 
many horses had he? 

4. Emma knit 3 pairs of gloves for her brothers and 2 
pairs for her cousins. How many pairs did she knit? 

5. A girl learned 5 songs at school and 3 at home. How 
many songs did she learn ? 

6. A market woman sold a boy some apples for 5 cents 
and some pears for 3 cents. How much did he pay her 
for both. 

7. There were 4 birds' nests on one tree and 2 on an- 
other. How many were there on both? 

8. James spelled 8 words correctly and misspelled 3 
words. How many words were there in his lesson? 

9. A house has 3 outside doors and 5 doors on the 
inside. How many doors are there in the house? 

10. There are 6 fingers on each hand. How many are 
there on both hands? 

jAl, Jane read 3 pages of a book in the forenoon and 4 in 
the afternoon. How many pages did she read ? 

12. Samuel had 4 marbles and bought 4 more. How 
many had he then ? 

(21) 
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13. A lad saw 4 squirrels on one tree and 6 on another. 
How many squirrels did he see ? 

14. The distance to my uncle's house is 4 miles and it is 
7 miles farther to my grandfather's. How fer is it to my 
grandfather's ? 

15. How many are 5 oranges and 3 oranges? 6 boys and 
3 horses? 

16. Why can you tell how many 5 oranges and 3 oranges 
are, while you can not tell how many 6 boys and 3 horses 
are? 

17. What kind of numbers can be united? 

Numbers that express things, of the same kind are called 
Like Numbers. 

DEFINITIONS. 

44. Addition is the process of finding a number that is 
equal to two or more given numbers. 

45. The Sum or Amount is the result obtained by 
adding. 

46. The Sign of Addition is a small upright cross: -}-• 
It is called plus, and is placed between the numbers to be 
added. 

Thus, 4 + 2 is read 4 plus 2, and means that 4 and 2 are to be 
added. 

47. The Sign of Equality is two short parallel horizontal 
lines: =. It is read equobUy or is eqvud to. 

Thus, 3 + 2 = 5 is read 3 plus 2 equals 5. 

The expression 3-f2 = 5, or any other expression of 
equality, is called an Equation. 

48. Principles. — 1. (My like numbers can be added. 
2. The mim and numbers added must be like nuptbers. 
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1 + 1— 2 


1 + 2— 3 


1 + 3— 4 


1 + 4— 5 


1 + 5- 6 


2 + 1- 3 


2+2— 4 


2 + 3— 5 


2 + 4— 6 


2 + 5- 7 


3 + 1— 4 


3 + 2— 5 


3 + 3- 6 


3 + 4= 7 


3 + 5= 8 


4 + 1— 5 


4 + 2— 6 


4 + 3— 7 


4 + 4— 8 


4+5— 9 


5 + 1— 6 


5+2— 7 


5+3= 8 


5+4— 9 


5 + 5—10 


6 + 1— 7 


6 + 2— 8 


6 + 3— 9 


6 + 4—10 


6+5—11 


7 + 1— 8 


7 + 2— 9 


7+3 — 10 


7 + 4—11 


7 + 5-12 


8 + 1— 9 


8+2—10 


8 + 3—11 


8 + 4=12 


8 + 5—13 


9 + 1-10 


9 + 2—11 


9 + 3 — 12 


9 + 4—13 


9 + 5 — 14 


1 + 6— 7 


1+7— 8 


1+8— 9 


1 + 9 = 10 


1+10-11 


2 + 6— 8 


2 + 7— 9 


2 + 8=10 


2+9 — 11 


2+10—12 


3 + 6— 9 


3 + 7 — 10 


3 + 8 — 11 


3 + 9—12 


3+10-13 


4+6—10 


4 + 7 — 11 


4 + 8—12 


4 + 9 — 13 


4+10—14 


5+6=11 


5 + 7 — 12 


5 + 8—13 


5+9 — 14 


5+10—15 


6+6—12 


6 + 7 — 13 


6 + 8—14 


6+9 — 15 


6+10—16 


7 + 6 — 13 


7 + 7—14 


7 + 8—15 


7+9 — 16 


7+10—17 


8 + 6—14 


8 + 7 — 15 


8+8 — 16 


8+9 — 17 


8+10—18 


9+6-15 


9 + 7 — 16 


9 + 8 — 17 


9 + 9 — 18 


9+10—19 



Sight Addition. 



3 


6 


5 


4 


3 


5 


4 


5 


6 


5 


8 


3 


5 


4 


6 


8 


9 


3 


2 


7 


4 


6 


5 


8 


4 


5 


8 


9 


8 


4 


5 


4 


5 


6 


4 


8 


7 


3 


4 


5 


6 


8 


3 


9 


7 


8 


7 


5 



5 


4 


3 


8 


6 


7 


4 


8 


9 


8 


9 


9 


7 


6 


9 


5 


9 


5 


6 


5 


7 


8 


6 


9 



Additional exercises in sight addition may be had from 
Drill Table, page 35. 
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ORAL. EXERCISES. 

49. 1. A man spent $6 for shoes and $3 for a hat. How 
much did he pay for both? 

2. A boy paid 5 cents for a pencil and 4 cents for some 
paper. How much did he pay for both? 

3. Mary solved 5 examples and Carrie . solved 6. How 
many did both solve? 

4. I paid $9 for a barrel of flour and $6 for a ton of coaL 
How much did I pay for both? 

5. A lad earned 9 cents on Monday and 6 cents on Tues- 
day. How much did he earn on both days? 

6. Harry is 5 years old, and his sister is 6 years older 
than he. How old is his sister? W 

7. In one field there are 5 sheep and in another there 
are 7. How many are there in both ? 

8. On one branch of a rose-bush there were 7 roses and 
on another there were 8. How many roses were there on 
both branches? 

9. A laborer dug 8 rods of ditch the first day and 9 rods 
the second day. How many rods did he dig in both days? 

10. A boy spent 5 cents for candy and 7 cents for nuts. 
How much did he spend? 

11. A horse traveled 9 miles the first hour and 8 miles the 
second hour. How far did he go in the two hours? t-* 

12. Jane purchased a yard of muslin for 9 cents and a 
spool of thread for 5 cents. How much did she pay for 
both? 

13. A man paid $2 for paper, $3 for books, and $4 for a 
hat. How much did he spend ? 

14. A fimner who had 6 horses, bought at one time 5 more 
and at another 3 more. How many horses did he then have ? 

15. A boy learned 5 verses of a piece of poetry in the 
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morning, and the rest, which was 7 verses, in the afternoon. 
How many verses were there? 

16. A house has 5 windows on one side, 7 on another, and 

3 in each end. How many windows are there in the house? 

17. A fruit dealer sold James 7 oranges, Henry 5 oranges, 
and John 4 oranges. How many oranges did he sell them? 

18. Horace caught 5 fishes, Henry 6, and William 7. How 
many did they all catch ? 

19. Add by 2's from to 20. Thus, 0, 2, 4, 6, 8, 10, etc. 

20. Add by 2's from 1 to 27. From 3 to 35. 

21. Add by 3's from to 30. From 4 to 37. 

22. Add by 3's from 1 to 37. From 6 to 42. 

23. Add by ffs from to 40. From 1 to 51. 

24. Add by 5's from 2 to 47. From 3 to 63. 

25. What is the sum of 2, 3, and 5? Of 2, 5, and 4? 

26. What is the sum of 4, 2, and 6 ? Of 4, 3, and 6 ? 

27. What is the sum of 2, 5, and 7? Of 2, 8, and 7? 

28. Mary had a ten-cent piece, a five-cent piece, a three- 
cent piece, and 4 one-cent pieces. How much money had 
she? 

29. Henry's hens laid 4 eggs on Monday, 3 on Tuesday, and 

4 on Wednesday. How many eggs did they lay in the three 
days? 

30. A cat killed 4 mice one week, 5 the next, and 6 the 
next. How many mice did she kill in the three weeks? 

31. A boy rode on his bicycle 5 miles the first hour, 7 miles 
the second, and 6 miles the third. How far did he ride in 
those three hours? 

32. On one chandelier there are 4 burners, on another 6, 
and on another 3. How many burners are there on the 
three chandeliers? 

33. A little girl paid 5 cents for some ribbon, 6 cents for 

lace, and 5 cents for a flower. How much did she pay for 

all? 

3 
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34. On a certaiD lawn I counted the following trees: 3 
maples, 4 elms, 5 oaks, and 6 chestnuts. How many trees 
did I count? 

35. Count by 4*8 from to 48. From 3 to 51. 

36. Count by 4's from 5 to 53. From 2 to 50. 

37. Count by 6's from to 60. From 4 to 76. 

38. Count by 6's from 3 to 75. From 5 to 71. 

39. Count by 7'8 from to 77. From 2 to 86. 

40. Count by 7's from 3 to 80. From 5 to 89. 

41. Count by 8's from to 96. From 3 to 83. 

42. Count by 8's from 6 to 94. From 4 to 100. 

43. Count by 9's from to 99. From 4 to 103. 

44. Count by 9's from 6 to 105. From 3 to 102. 



W KITTEN EXEBCISES. 

50. To add single columns. 

1. What is the sum of 4, 6, 7, and 5? 

Process. Analysis. — For coDvenience in adding, the numbers 

4 are written in a column. We then begin at the bot- 
^ torn to add, and write the sum heneath. The work 

may be proved by beginning at the top and adding 
7 downwards. If the results agree the addition is prob- 

5 ably correct. 

— In adding, my 5, 12, 18, 22, instead of 6 and 7 are 12 

22 Sum. and 6 are IS and ^ are 22. 

Copy, add, and prove: 

(2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) (10.) (11.) 
4324785343 
2286217272 
5768948698 
6464364546 
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(12.) (13.) (14.) (15.) (16.) (17.) (18.) (19.) (20.) (21.) 
4562426543 
5887248969 
3449853822 
2236. 4 87685 
6755344574 



Required the sum of the following: 

22. 6, 8, 4, 2, 5, and 4. 28. 6, 5, 4, 9, 7, and 6. 

23. 3, 5, 8, 4, 6, and 7. 29. 2, 8, 6, 3, 9, and 4. 

24. 2, 4, 6, 5, 3, and 9. ' 30. 5, 2, 8, 4, 3, and 7. 

25. 3, 2, 5, 8, 6, and 8. 31. 4, 2, 6, 5, 7, and 4. 

26. 4, 5, 6, 8, 3, and 4. 32. 8, 7, 9, 3, 6, and 2. 

27. 4, 5, 1, 3, 9, and 8. 33. 5, 8, 4, 3, 4, and 4. 

34. James is 4 years old, Henry is 4 years older, William 
is 5 years older than Henry, and Samuel is 3 years older 
than William. How old is Samuel? 

35. A tinsmith made 4 milk pans per hour for 5 hours. 
How many did he make in that time? 

36. A pole stands 5 feet in the mud, 5 feet in the water, 
and 7 feet above the water. What is the length of the pole? 

37. I counted the children sitting on four benches. On the 
first there were 6 girls, on the second 5 boys, on the third 6 
boys, and on the fourth 6 girls. How many children were 
there on the four benches? 

38. Henry had 5 cents, James had 7 cents, William had 
9 cents, and Thomas had 5 cents. They paid all they had 
for a ball. How much did it cost them ? 

39. At a school entertainment 7 boys read compositions, 
5 girls recited pieces of poetry, 4 other boys and 4 other 
girls sung. How many children took part in the exercises ? 

40. The children of a school having a holiday, 5 boys 
and 3 girls went skating, 6 girls and 4 boys went coasting, 
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and the rest of them, 5 boys, built snow forts. How many 
children were there in the school? 

41. James solved 7 examples on Monday, 8 on Tuesday > 
and 5 on Wednesday. How many did he solve ? 

42. A boy had 7 copper cents, 2 silver three-cent pieces, 2 
nickel three-cent pieces, 1 silver five-cent piece, and 1 nickel 
five-cent piece. How much money had he ? 

43. A boy saw four flocks of wild geese. The first con- 
tained 7 geese, the "second 9, the third 8, and the fourth 9. 
How many wild geese did he see ? 

44. The distance firom Alburn to Grade is 6 miles, from 
Grade to Newton 8 miles, from Newton to Arnold 9 mUes, 
and from Arnold to Houston 8 miles. How far is it from 
Alburn to Houston? 

45. A school-boy wrote 8 lines in his copy-book on Mon- 
day, 7 on Tuesday, 5 on Wednesday, 7 on Thursday, and 6 
on Friday. How many lines did he write during the week? 

OBAIi EXERCISES. 

51. 1. Count by lO's from to 100; thus, 0, 10, 20, 30, 
40, 50, etc. 

2. Count by lO's from 5 to 95. From 7 to 57. 

3. Count by lO's fit)m 8 to 78. From 4 to 94. 

4. Count by lO's from 6 to 86. From 3 to 103. 

5. Count by 20's from to 80. From 10 to 90. 

6. Count by 20's from 2 to 62. From 4 to 84. 

7. Count by 20's from 5 to 105. From 7 to 107. 

8. Henry paid 5 cents for a top, 10 cents for a slate, and 
10 cents for a writing-book. How much did he pay for all? 

9. A carriage-maker employed 7 wood-workers, 10 iron- 
workers, and 10 painters. How many men did he employ? 

10. A lad caught 10 trout, 8 bass, and 9 perch. How 
many fish did he catch ? 
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11. Mr. Davis gave his son 15 cents, and his daughter 10 
cents. How many cents did he give both? 

12. I paid 8 cents for raisins, 10 cents for plums, and 20 
cents for currants. How much did I pay for all? 

13. A boy bought a velocipede for US, and a watch far 
$10. How much did he pay for both? 

14. Mary read 20 pages of history one day, 15 pages the 
next, and 10 the next. How many pages did she read in all? 

15. Henry solved 22 oral examples, and 20 written exam- 
ples." How many examples did he solve ? 

16. In a school there were 31 girls, and (20 + 7 or) 27 
boys. How many pupils were there in the school? 

17. How many are 7 and 5? 17 and 5? 27 and 5? 37 
and 5? 47 and 5? 57 and 5? 67 and 5? 77 and 5? 

18. How many are 8 and 6? 18 and 6? 28 and 6? 38 
and 6? 48 and 6? 58 and 6? 68 and 6? 78 and 6? 

19. How many are 9 and 5? 9 and 15? 9 and 25? 9 
and 35? 9 and 45? 9 and 55? 9 and 65? 9 and 75? 

20. How many are 21 and 8? 21 and 18? 21 and 28? 

21. How many are 36 aud 10? 36 and 20? 36 and 30? 
36 and (30 + 6 or) 36? 36 and 39? 36 and 40? 36 and 
46? 

WRITTEN EXERCISES. 

63. To add several columns. 

What is the sum of »246, $369, and $423? 

Process. Analysis. — For convenience the numbers are arranged 

$ 2 4 6 ^ ^^^^ units of the same order stand in the same column. 

oaq Beginning with the lowest order of units, each column 

. ^ „ is added separately. Thus, 3 -f 9 -f 6 = 18, the sum of the 

units. 18 units are equal to 1 ten and 8 units. The 8 



S 1 3 8 ^ written under the column of units ; the 1 is reserved 
to add with the tens. 
1 reserved -f 2 -f 6 -|- 4 = 13, the' sum of the tens. 13 tens are 
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equal to 1 hundred and 3 tens. The 3 tens are written under the 
column of tens, and the 1 is reserved to add with the hundreds. 

1 reserved + 4 + 3 + 2 = 10, the sum of the hundreds. 10 hun- 
dreds are equal to 1 thousand and hundreds, which are written 
in thousands' and hundreds' places in the sum. 

Hence the sum is $1038. 

In adding^ name results only. Tkus^ vnalead aj saying, 3 cmd 9 are 
12 and 6 are 18, scQf 3, 12, 18. 

63. Rule. — Arrange (he numbers so that units of tke same 
order stand in the same column. 

Begin at the right, add ea4ih column separately, and write 
Hie sum, ^ it is less than ten, under the column added. 

If the sum of any column is more than ten, write the unit 
figure only under that column, and add the ten or tens with the 
neoct column. 

Write the entire sum of Hie last column. 

Proof. — Add each column in the reverse order. If the re- 
svMs agree, the work is probably correct. 



Copy, add, and prove : 



(2.) 


(3.) 


(4.) 


(5.) 


(6.) 


324 


239 


518 


264 


289 


465 


346 


297 


319 


423 


246 


217 


483 


854 


617 


(7.) 


(8.) 




(9.) 


(10.) 


«243 


$24.18 




$124.43 


$4.85 


216 


26.34 




239.86 - 


13.08 


319 


9.21 




14.74 


214.63 


243 


8.36 




16.09 


7.05 


163 


5.16 




28.35 


12.18 


212 


3.22 




27.42 


23.12 
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(11.) 


(12.) 


(13.) 


(14.) 


Horses. 


OcOlons. 


Hundredths. 


BocU. 


3168 


4168 


2968 


4 


4273 


469 


485 


48 


3192 


3258 


8 


269 


4265 


419 


923 


19 



31 



15. Add 3684, 2973, 2869, 5841, 6853. 

16. Add 4857, 2964, 382, 2879, 66. 

17. Add $23.25, $13.21, $26.18, $41.15, $18.08. 

18. Add $24.18, $3.29, $4.08, $3.18, $5.79. 

19. Add $26,055, $18.25, $31,055, $21.34, $6,835. 

20. Add $168.24, $231.19, $318.67, $215.36, $48,355. 

21. Add three thousand, eight hundred forty-five; five 
thousand, two hundred eighteen ; eight thousand, forty. 

22. Add fifty-four thousand, two hundred sixty-five ; nine 
thousand, six hundred seventy-one; eighteen thousand, six 
hundred four; thirty-five thousand, four hundred. 

23. What is the sum of two million, three hundred four 
thousand, eight hundred sixty-seven ; eight million, five hun- 
dred thirty-nine thousand, two hundred eighty; twenty-one 
million, eight thousand, seven hundred eighty-eight; four 
hundred twenty-nine thousand, five hundred? 

24. Add twenty-one dollars, fifteen cents ; thirty-seven dol- 
lars, twenty-four cents; fifteen dollars, eight cents; eighty- 
eight dollars, twenty-nine cents. 

25. Add 24 dollars, 5 cents ; 18 dollars, 18 cents ; 26 dol- 
lars, 39 cents ; 55 dollars, 24 cents ; 72 dollars, 30 cents. 

. 26. Add fifteen dollars, seven cents, five mills ; seventeen 
dollars, eight cents; twenty-six dollars, ninety-seven cents, 
eight mills. 

27. A man paid $375 for a carriage, $250 for a horse, and 
$175 for harness. How much did he pay for all? 
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28. Mr. B. owns three pieces of land. The first contains 
345 acres, the second 482, and the third 288. How many 
acres in the three pieces ? 

29. A man owned two store-houses. In the first were 
stored 789 bushels of com, 685 bushels of wheat, and 963 
bushels of oats; in the second were stored 347 bushels of 
wheat, 751 bushels of corn, and 563 bushels of oats. How 
many bushels of grain were there in each store-house, and 
how many in both ? 

30. A census-taker found that the population in five towns 
was as follows : In the first, 2134 ; in the second, 1927 ; in 
the third, 3411; in the fourth, 1095; in the fifth, 2069. 
What was the population of all five towns? 

31. A ship, on her way to Australia, sailed the following 
distances: The first week 789 miles, the second week 878 
miles, the third week 724 miles. How far had she saUed 
at the end of three weeks? 

32. A farmer raised the first year 560 bushels of beans, 
the second year 640 bushels, the third 735 bushels, the 
fourth 620 bushels, the fifth 700 bushels. How many bush- 
els did he raise in aU? 

33. The distance from A to B is 370 miles, from B to 
C 465, from C to D is 329 miles. How far is it from A 
to D? 

34. A farmer plowed 25 acres of land in one week, 30 
acres the next week, and the next week as many as in both 
the other weeks. How many acres did he plow in all? 

35. A merchant owes one creditor $1428, another S3065, 
another $7891, and another $4025. How much does he owe 
them all? 

36. A man left to his eldest son $3000, to his eldest daugh- 
ter $3500, to his youngest son $1500, and to his youngest 
daughter $2500, and there was a surplus of $500. How 
large was his estate ? 
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37. In planting potatoes, a man put 868 in the first row, 
925 in the second, 788 in the third, and 800 in the fourth 
row. How many potatoes did he plant in the four rows ? 

38. Several persons contributed towards building a church. 
One gave $1500, another gave $3500, another gave $2000, 
another gave $2500, and another $1000. How much did 
the five give? 

39. A owns a farm of 326 acres, B one of 484 acres, and 
C one as large as both the others. How many acres are 
there in C's farm? How many acres are there in all three 
farms? 

40. A public library in a certain city contains 15000 books ; 
in another city there are two libraries containing together 4500 
books; in another, one containing 1485 books. How many 
books in these libraries? 

41. How far will a man travel if he goes 850 miles the 
first week, 688 miles the next, 550 miles the next, and 791 
miles the next? 

42. In a freight train of five cars, one car weighs 20350 
pounds, another 22640 pounds, another 19780 pounds, an- 
other 21560 pounds, and another 18640 pounds. How many 
pounds do these five cars weigh ? 

43. If a man pays $4652 for one house, $3821 for another, 
and $8651 for a third, what do the three houses cost him? 

44. A fisherman caught 265 fish one week, 308 the next, 
127 the next, and 205 the next. How many did he catch in 
the four weeks? 

45. A silversmith used 2798 grains of silver in one week, 
1068 grains the next, and 2058 the next. How many grains 
did he use in those weeks? 

46. Bought one house and lot for $6825, another for 
$5075, and sold them so as to gain on both $1500. How 
much did I receive for them? 

47. There are three piles of lumber. The first contains 
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90765 feet, the second 75081 feet, and the third 88708 feet. 
How many feet in the three piles? 

48. A certain county received $6685 of the common school 
fund, another $2513, another $2324, and another $3233. 
How many dollars did the four counties receive? 

49. The number of teachers employed in one county was 
283, in another 268, in another 239, in another 281, in an- 
other 290.. How many teachers were employed in the five 
counties ? 

50. A man traveled 1100 miles in one month, 985 in the 
next, 1284 in the next, and 1070 in the next. How far did 



(51.) 


Lr uiuiiLiin I 

(52.) 


(53.) 


(54.) 


812 


325 


9834 


4856 


437 


486 


5768 


3293 


685 


324 


4893 


4695 


928 


697 


9127 


8697 


426 


846 


8694 


8432 


832 


789 


5231 


4546 


213 


346 


3245 


3284 


424 


454 


4163 


3849 


687 


392 


8241 


2965 


821 


816 


•5234 


1694 


345 


291 


3169. 


7283 


428 


397 


9287 


6546 


687 


928 


5149 


2193 


529 


465 


3285 


3297 


124 


869 


4283 


8756 


386 


764 


3268 


8438 


427 


468 


5729 


5769 


814 


578 


4253 


3285 


978 


663 


7447 


8133 


811 


575 


6682 


7748 







l^ 
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A 


B 


O 


D 


E 


F 


O 


H 


I 


J 


1 


«? 
S 
1 

6 

2 
7 

4 
3 

8 

6 


5 

7- 
B 
9 
8 

4 
1 

6 
8 
5 
3 


8 

4 
1 

6 
5 
7 
2 
9 
1 
8 

4 


3 
6 
6 
8 
2 
7 
9 
3 
8 
1 
7 
6 


5 
2 
9 

4 

5 
8 
6 
7 

4 

5 
6 
1 


4 
1 

6 

8 
5 
7 
9 
3 
2 
8 

4 

6 


7 
9 
8 

4 

6 

5 
7 

4 

3 
9 
8 

2 


5 
6 
8 

4 
5 

7 

9 

4 

6 
8 
9 

7 


4 

8 
9 
3 

2 

1 

4 

5 

4 
3 
8 

2 


4 

6 
8 
1 
3 
6 
8 
7 
9 
3 
2 
5 


2 


3 


4 


6 


6 


7 


8 


9 


10 


11 


12 



How TO Use the Table. 



64. 1. For Sight Addition.— Two IQ'umbers. — Add 
the numbers in rows 1 and 2, then in 2 and 3, then in 3 
and 4, etc. 

Thus, under column A, the numbers are 4 and 2, and their sum 
is 6; under column B the numbers are 5 and 7, and their sum is 
12, etc. 

Three Niunbers. — Add the numbers in rows 1, 2, and 3, 
then in 2, 3, and 4, etc., in each column. 

2. Addition of Single Columns. — Any portion or the 
whole of any column may be used for this purpose. 
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3. Addition of Several Columns. — Two Columns. — 
Take the figures opposite 1, 2, and 3, in columns A and B, 
and find the sum ; then those opposite 2, 3, and 4, in the 
same columns, and so on with all the rows and all the col- 
umns. Thus : 



45 


27 


32 


59 


22 


27 


32 


59 


18 


71 


32 


59 


18 


64 


46 



Three Columns. — Use numbers from columns A, B, and 
C; then from the other columns, as before. Thus: 



452 


278 


324 


591 


186 


278 


324 


591 


186 


645 


324 


591 


186 


645 


227 


591 


186 


645 


227 


712 



More than Three Columns may be fcfrmed in a manner 
simUar to that already given. 



QUESTIONS FOR REVIEW. 

55. What is addition? What is the sum or amount? What is 
the sign of addition? What is it called? Where is it placed? 
What is the sign of equality? How is it used? What is an equa- 
tion? Give an example of one. What are the principles of ad- 
dition? What are like numbers? What is the rule for addition? 
How is addition proved? 

What is a unit? What is a number? What is arithmetic? 
What is numeration? What is notation? What is the Arabic 
system of notation? How many figures are there in a period? 
How many orders of units are there in each denomination? What 
are the names of the first five periods? 

How are cents and mills written? How are the cents expressed 
if the number is less than ten? 

What is Boman notation? What are the principles of Komau 
notation? 
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rNDUCTIVE KXERCISES. 



66. 1. James had 4 apples, but he ate 2 of them. How 
many had he left ? 

2. Mr. Dane had 5 horses, but sold 3 of them. How 
many had he left ? 

3. A hen hatched 6 chickens, but 3 of them died. How 
many lived? 

4. A boy had 7 cents, of which he spent 4. How many 
had he left? 

5. A man earned $10 per week, and spent $5 of it. How 
much had he left? 

6. Nine men fell from a scaffold, and 4 of them were 
killed. How many were not killed ? 

7. A freight train of 10 cars contained 4 open cars, and 
the rest were closed cars. How many closed cars were there 
in the train? 

8. William bought a slate for 10 cents and sold it for 7 
cents. How much did he lose? 

9. In a certain class there are 9 girls and 5 boys. How 
many more girls are there than boys? 

10. George is 11 years of age and Henry is 6. What is 
the difference between their ages? What is the difference 
between 1 1 and 6 ? Between 10 and 5 ? 

11. What is the difference between 6 dollars and 3 dol- 
lars? Between 6 men and 3 dollars? 

{SI) 
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12. Why can you not find the difference between 6 men 
and 3 dollars? 

13. Between what kind of numbers can you find the dif- 
ference ? 

14. Hiram worked 8 days and William worked 5 days. 
How many days more did Hiram work than William ? 

15. Henry spent 12 cents and Jane spent 8 cents. How 
much more did Henry spend than Jane? What is the dif- 
ference between 12 and 8? 

16. If the difference between 12 and 8 is added to 8, the 
smaller number, what will be the result? 

17. If the difference between any two numbers is added 
to the smaller number, to what will the result be equal? 

DEFINITIONS. 

67. Subtraction is the process of taking one number 
from another. 

58. The Minuend is the number from which another is 
to be subtracted. 

59. The Subtrahend is the number to be subtracted. 

60. The Remainder, or Difference, is the result ob- 
tained by subtracting. 

61. The Sign of Subtraction is a short horizontal line: 
— . It is called minvs. 

When it is placed between two numbers it shows that the 
one after it is to be subtracted from the one before it. 

Thus, 8 — 3 is read 8 minus 3, and means that 3 is to be sub^ 
tracted from 8. 

62. Principles. — 1. Only like numbers can be subtracted. 
2. T%e sum of tlie subtraJiend and remainder must be equal to 

ike minu£nd. 
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TJLBIiE. 



1—1: 
2—1: 
3—1: 
4-1: 
5—1: 
6—1: 
7—1: 
8—1: 
9-1: 
10—1 = 
11 — 1: 



: 
: 1 

-- 2 

: 3 
: 4 
: 5 
: 6 

: 7 
: 8 
: 9 
:10 



2—2: 

3—2- 

4—2: 

5-2: 

6-2: 

7-2: 

8—2: 

9—2: 

10—2: 

11—2: 

12—2: 



: 
: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



3—3: 

4—3: 

5-3: 

6—3: 

7—3: 

8—3: 

9—3: 

10—3: 

11—3: 

12—3: 

13—3: 



: 
: 1 
2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
10 



4—4= 

5—4= 

6—4= 

7—4= 

8—4= 

9-4= 

10—4= 

11-4= 

12—4= 

13—4= 

14—4= 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



5— 5: 

6— 5: 

7— 5: 

8— 5: 

9— 5: 

10— 5: 

11— 5: 

12— 5: 

13— 5: 
14—5: 
15— 5: 



: 

: 1 

: 2 

: 3 

: 4 

: 5 

: 6 

: 7 

: 8 

: 9 
10 



6—6: 

7—6: 

8—6: 

9—6: 

10—6: 

11—6: 

12—6: 

13—6: 

14—6: 

15—6: 

16—6: 



: 

: 1 

: 2 

: 3 

: 4 

: 5 

: 6 

: 7 

: 8 

: 9 
10 



7 

8 

9 
10 
11 
12- 
13 
14 
15 
16 
17 



7: 
7: 
7: 
7: 
7: 
-7: 
7: 
7: 
7: 
7: 
7: 



: 

1 

: 2 

3 

: 4 

5 

: 6 

: 7 

: 8 

: 9 

:10 



8—8: 
9—8: 
10—8: 
11—8: 
12—8: 
13-8: 
14—8: 
15—8: 
16—8: 
17—8: 
18-8: 



: 

: 1 

2 

3 

: 4 

5 

6 

: 7 
: 8 
: 9 
:10 



9—9= 
10—9= 
11—9= 
12—9= 
13-9= 
14—9= 
15—9= 
16—9= 
17—9= 
18—9= 
19—9= 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



10—10: 

11—10: 
12—10: 
13—10: 
14—10: 
15-10: 
16—10: 
17—10: 
18—10: 
19-10: 
20-10: 



: 
: 1 
: 2 
: 3 

4 
: 5 

6 
: 7 
: 8 
: 9 
:10 



DIlIL.li EXERCISES. 

From 9 8 5 10 11 13 15 14 9 8 9 19 17 12 
Subtract 5 6294657365987 



From 12 13 14 15 10 9 7 12 11 18 17 18 14 12 
Subtract 85687834598876 
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OBAIi EXEBCISES. 

63. 1. I bought a writing-book for 15 cents and a slate 
for 10 cents. How much more did the writing-book cost 
than the slate? 

2. A boy solved 12 examples on Monday and 15 on Tues- 
day. How many more did he solve on Tuesday than on 
Monday? 

3. A horse traveled 9 miles the first hour and 7 miles the 
second. How much &rther did he travel the first hour than 
the second? 

4. Henry earned 14 cents and ^pent 7 of them. How 
much had he left? 

5. A merchant has a piece of cloth containing 16 yards. 
If he seUs 8 yards, how much will he have left? 

6. A farmer who had 16 bushels of seed com planted 7 
bushels of it. How much had he left? 

7. A boy who had 13 marbles lost eight of them. How 
many had he left ? 

8. William hoed 15 rows of com while Henry hoed 7. 
How many more rows did William hoe than Henry? 

9. I bought 16 pencils and sold 8 of them. How many 
had Heft? 

10. Henry's mother found that in 15 days at school he 
had perfect lessons on 7 days. On how many days did 
he have imperfect lessons? 

11. A librarian loaned 14 books, of which all but 6 were 
story-books. How many story-books did he loan? 

12. A news-boy who had purchased 17 papers sold all but 
5. How many did he sell ? 

13. Two boys together caught 17 fishes. If one of them 
caught 8, how many did the other catch ? 

14. Fourteen sailors were wrecked and 5 of the number 
were drowned. How many were saved? 



SUBTRACTION. 41 

15. Seventeen criminals escaped from a jail, but 8 of 
them were caught. How many were not caught? 

16. In a city there are 18 newspapers published, all but 
6 of which are weeklies. How many weekly papers are 
published in that city? 

17. A woman had 20 rose-bushes, but only 7 of them 
bloomed. How many did not bloom ? 

WRITTEN EXERCISES. 

64. When no figure of the subtrahend has a greater 
value than the corresponding figure of the minuend. 

1. From 869 subtract 423. 

Prociss. Analysis. — For convenience the less number is 

written under the greater, units under units, tens 

Minuend o D 9 j * ^* 

under tens, etc. 

Subtrahend 4 23 Beginning at the right, each order of units in 

Remainder 4 4 6 *he subtrahend is subtracted separately from the 

same order in the minuend. 

Thus, 9 units — 3 units are 6 units, which are written under the unit& 

6 tens — 2 tens are 4 tens, which are written under the tens. 

8 hundreds — 4 hundreds are 4 hundreds, which are written under 

the hundreds. Hence the remainder is 446. 

Proof. — 446, the remainder, plus 423, the subtrahend, equals 869, 
the minuend. Hence the result is correct. (Prin. 2.) 

Copy, subtract, aud prove: 



(2.) 


(3.) 


(4.) 


(5.) 


(6.) 


(7.) 


435 


861 


543 


789 


893 


418 


214 


320 


212 


345 


371 


217 


(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


(13.) 


864 


957 


329 


899 


564 


888 


231 


516 


115 


486 


213 


356 

4 
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(14.) 


(15.) 


(16.) 


(17.) 


(18.) 


(19.) 


2865 


8793 


5864 


8694 


7295 


8346 


1523 


4521 


2651 


5143 


4052 


1235 



(20.) (21.) (22.) (23.) (24.) (25.) 

$53.26 848.39 $39.94 848.99 $87.57 $98.76 
31.15 24.15 22.71 35.43 51.43 35.41 



26. A man bought a farm for $3685.29 and sold it for 
$4796.39. How much did he gain? 

27. A man purchased 8983 bricks, but used only 5362. 
How many had he left? 

28. A merchant bought 30 pieces of cloth, containing in all 
979 yards. He afterwards sold all but 143 yards. How 
many yards did he sell ? 

29. A man paid $465 for a horse and carriage. If the car- 
riage was worth $215, how much was the horse worth? 

30. A man purchased a city lot. for $1975, and afterwards 
sold it at a loss of $315. How much did he get for it? 

31. A man borrowed $5694 without interest. If he paid 
$3271, how much was still due? 

32. A horse and cow together cost $276. If the cow cost 
$61, what was the cost of the horse? 

33. A clerk earned in a year $897.35, and spent $635.20 
How much did he save? 

34. The cost of building a house was $3972.59, and of 
furnishing it $1561.30. How much more did it cost to build 
it, than to furnish it? 

35. The population of a town in 1870 was 7693, and in 
1880 it was 9796. How great was the increase ? 

36. A brigade of soldiers, upon going into battle, numbered 
5864 men. After the engagement the number of men who 
answered the roll-call was 2733. How many were missing? 
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ORAL EXERCISES. 

65. 1. Subtract by 4's from 20. Thus: 20, 16, 12, 8, etc. 

2. Subtract by 3's from 30. By 4's from 35. 

-^ 3. Subtract by 5's from 50. By 5*8 from 36. 

4. Subtract by 4's from 36. By 6's from 36. 

5. Subtract by &s from 52. - By T's from 49. 

6. Subtract by 8's from 64. By 9's from 99. 

7. Subtract by 7's from 62. By 8's from 73. 

8. How many are 25 less 5? 35 less 5? 45 less 5? 

9. How many are 42 less 4 ? 52 less 4 ? 62 less 4 ? 

10. How many are 36 less 7 ? 26 less 7 ? 46 less 7 ? 

11. How many are 29 less 8? 59 less 8? 89 less 8? 

12. How many are 31 less 6? 71 less 6? 61 less 6? 

13. How many are 33 less 8? 53 less 8? 93 less 8? 

14. If I owe a lad 8 cents, and have in my pocket 2 ten- 
cent pieces and 3 cents, what must I do before I can pay him ? 

15. After I get one of the ten-cent pieces changed into 
cents, how many cents will I have then? 

16. When I pay him the 8 cents, how many cents will I 
have left ? How many ten-cent pieces ? 

17. If I had 2 packages containing 10 pencils each and 
4 pencils besides, what must I do to give a girl 7 pencils? 

18. If I wish to take 4 things from 2 groups of 10 things 
and 2 things besides, what must be done to the groups con- 
taining 10 things? 

19. A man had two stables containing 10 cows each and 
4 cows besides. If he sells 8 cows, how many stables will 
there be which contain 10 cows? How many cows besides? 

20. A boy piled his blocks in 3 piles of 10 each, and had 
4 blocks besides. If he washes to use 9 of the blocks, how 
many piles of 10 blocks each can he have left? How many 
blocks besides? 
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21. In taking 9 from 3 tens and 4 units, what is done with 
one of the tens? How many tens are left? How many 
units? 

22. In taking 7 from 5 tens and 1 unit, what is done with 
one of the tens ? How many tens are left ? How many units? 

23. In taking 6 from 4 tens and 3 units, or 43, what is 
done with one of the tens? How many tens are left? How 
many units? 

24. How many tens and how many units are left when 7 
is subtracted from 35? 



WRITTEN EXERCISES. 

66. When any figure of the subtrahend has a greater 
value than the corresponding figure of the minuend. 

1. From 823 subtract 456. 

p Analysis. — For convenience the less number is 

written under the greater, units under units, tens 
Minuend 8 2 3 under tens, etc. 
Subtrahend 4 5 6 Beginning at the right, each order of units of 

Remainder 3 6 7 *^® subtrahend is subtracted from the correspond- 
ing order in the minuend. 

Since 6 units can not be subtracted from 3 units, 1 ten is united 
with the 3 units, making 13 units. 6 units from 13 units leave 7 units. 
The 7 is written in units* place in the remainder. 

Since 1 ten was united with the units, there is but 1 ten left. Since 
5 tens can not be subtracted from 1 ten, 1 hundred is united with the 
1 ten, making 11 tens. 5 tens from 11 tens leave 6 tens. The 6 is 
written in tens' place in the remainder. 

Since 1 hundred was united with the tens, there are but 7 hundreds 
left. 4 hundreds from 7 hundreds leave 3 hundreds. The 3 is written 
in hundreds' place in the remainder. 

Hence the remainder is 367. 

Proof. — 367, the remainder, plus 456, the subtrahend, equals 823, 
the minuend. Hence the result is correct. (Prin. 2.) 
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Rule. — Write the subtrahend under the minuend , unitA under 
units, tens under tens, etc. 

Begin at the right and suhtra^^t cac/i figure of the subtrahend 
from the corresponding figure of the minuend, writing the resvU 
beneatli. 

If a figure of the minuend has a less value than the correspond- 
ing figure of the subtrahend, increase the former by ten and mb~ 
tract; then diminish by one the units of the next higher order in 
the minuend, and subtract as before. 

Proof. — Add toget/ier the remainder and the subtrahend. If 
the result is equal to the minuend, the work is correct. 

Copy, subtract, and prove: 
(2.) (3.) (4.) (5.) (6.) (7.) (8.) 



435 


681 


584 


614 


827 


481 


382 


266 


479 


293 


285 


563 


194 


267 



(9.) (10.) (11.) (12.) (13.) (14.) (15.) 

$33.24 «24.18 «31.24 $38.31 $23.81 $68.14 $93.26 

12.85 16.26 14.76 17.26 14.56 32.76 47.35 

16. From 3000 subtract 1826. 

Process. Explanation. — Since 6 units can not be sub- 

2 9 9 10 tracted from units, and there are no tens or 

Minuend 3 hundreds, we change 1 thousand into hundreds, 

Subtrahend 18 2 6 leaving 2 thousands, and 1 hundred into tens, 

1~1~7~4 leaving 9 hundreds, and 1 ten into units, leaving 

9 tens. We now have 2 thousands, 9 hundreds, 

9 tens, and 10 units, from which we can readily subtract the units of 

the subtrahend. 

(17.) (18.) (19.) (20.) (21.) 

2406 3608 3000 4000 60000 

1453 1567 1454 2683 23456 
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Find the difference between : 



22. 


684 and 393. 


29. 


4856 and 3004. 


23, 


796 and 289. 


30. 


5003 and 2675. 


24. 


843 and 456. 


31. 


48004 and 3865. 


25, 


995 and 843. 


32. 


27040 and 2568. 


26. 


9256 and 7265. 


33, 


470565 and 30465. 


27. 


8413 and 3527. 


34. 


380573 and 29683. 


28, 


4568 and 3065. 


35. 


4500640 and 32046^ 



36. A city had, in 1882, 47265 inhabitants, which number 
was 4684 more than it had the previous year. How many 
had it the previous year? 

37. The sales at a store in 1881 were $36465, and in 1880 
$38694. How much more were they in 1880 than in 1881 ? 

38. A farm ,was sold for $9645.27, which was a gain of 
$1685.19. How much did it cost? 

39. A lumber merchant, having 38694 feet of a certain 
kind of lumber, sold 25897 feet of it How much had he 
left? 

40. A builder built a house for Mr. A. for $8695.50. If 
Mr. A. has paid him but $3869.75, how much does he still 
owe? 

41. One number is 18695, and another is 5689 less than it. 
What is the other number? 

42. A new church cost $36845, which was $18295 more 
than the old one cost. What did the old one cost? 

43. A drover purchased 18694 cattle during the year, and 
sold them all, except 385 that he lost by accident and disease. 
How many did he sell? 

44. A post-office sold 38695 stamps in 1881, which num- 
ber was 3984 more than was sold the year previous. How 
many were sold in 1880? 

45. The receipts of a manufactory were $29756.83 and the 
expenses $25462.79. What were the profits? 
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46. A vessel containing 16847 bushels of wheat leaked and 
damaged the cargo so that only 14329 bushels were fit for 
market. How many bushels were damaged? 



RBVIBW. 

OBAL EXERCISES. 

67. 1. 3 + 2 — 4 + 3 + 5 + 9 — 2 — 4 = how many? 

2. 6—1 + 3 — 4 + 6 — 2 — 7 + 8-3 + 4+7=? 

3. 8 + 2 — 4 + 6 — 3 + 2 — 5 + 7 — 3 + 6 — 2 = ? 

4. 5 + 4 — 2 — 3 + 6 — 2 + 4 — 4 + 6 — 5 + 7 = ? 

5. 3 + 6 — 2 + 7 — 5+6 — 8 + 5 — 4 + 9 — 7 = ? 

6. 8 + 5—4 + 6 — 3 — 2 + 6 + 4-4 — 3 + 4 = ? 

7. 7 + 2 + 3 — 6 + 4—5 + 2 — 7 + 3 + 6 + 4 = ? 

8. 8 + 2 — 6 — 3 + 6 — 2 + 4 — 5 + 7 — 6 + 3 = ? . 

9. 8 + 3 — 5 + 6 + 7 — 3 + 6 — 3 — 7 + 2 + 5 = ? 

10. 5 — 4 + 8^5 + 6 + 3 — 4 + 9 — 6 — 4—1=? 

11. 8 + 2 — 6 + 3-2—1 + 8 — 4 — 3 + 7 + 2 = ? 

12. 9 — 3 + 7 — 4 — 5 + 3 + 4 — 2 — 6 + 4 + 3 + 5 = ? 

13. Find the difference between the numbers in rows 1 and 
2 m Drill Table, page 35. Then the difference between the 
numbers in rows 2 and 3, etc. 

14. Find the difference between the numbers in row 3 and the 
sum of the numbers in rows 1 and 2. Then between the num- 
bers in row 4 and the sum of the numbers in rows 2 and 3, etc. 

15. Find the difference between the sum of the numbers in 
rows 1 and 2, and 3 and 4. Then between the sum of the 
numbers in rows 2 and 3, and 4 and 6, etc. 

16. Henry, who had 15 cents, spent 5 cents for an orange, 
4 cents for a pencil, and 3 cents for some paper. How 
much had he left? 

17. Jane gave 12 gifts at Christmas. She gave her brothers 
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4, her sisters 2, her father 2, and the rest to her mother. 
How many did she give her mother? 

18. There were 15 boys playing foot-ball, when 5 of them 
went home, and 4 left to play base-ball. Soon 3 new boys 
came and joined them. How many were there then playing 
foot-ball ? 

19. William owned 16 rabbits. He sold 4 to Thomas, 6 to 
Henry, and bought 8 from James. How many rabbits had 
he then? 

20. At the beginning of the term, a class was composed of 
16 pupils. Soon 4 left on account of sickness, 3 went to 
another school, and 5 new ones came. How many were there 
in the class then? 

21. A grocer had 17 boxes of soap, of which he sold at 
one time 5 boxes, at another 3 boxes, at another 6 boxes. 
K he then bought 6 boxes, how many boxes had he ? 

22. A boy began to go to school when he was five years 
old. He spent 2 years at a kindergarten, 5 years at an acad- 
emy, and the rest of the time, until he was 1^ years of age, at 
the public schools. How long did he attend the public schools? 

23. A street omnibus started with 10 passengers. During 
the trip 6 left it and 5 entered it. How many were on board 
at the end? 

24. A girl had a twenty-five-cent piece and 5 cents. She 
purchased some ribbon for 8 cents, some braid for 5 cents, 
some candy for 3 cents. How much had she left? 

25. A boy walked away from his home in one day 9 miles. 
He then stopped- over night, and the next day walked 7 miles 
further. On the third day he turned and walked 8 miles to- 
wards home. How far from his home was he at the end of 
the third day? 

26. James had 29 marbles and his uncle gave him 8 mora 
He sold 6, found 3, lost 7, and traded 6 to Henry for 4 of 
his. How many had he then ? 
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WRITTEN EXERCISES. 

68. 1. 7864 + 3297 — 4893 H- 2164 = how many? ' 

2. 3816 — 2938 + 4463 — 4156 = how many? 

3. 8139 + 2685 — 4321 — 4126 = how many ? 

4. 13469 + 16846 — 3896 + 2164 = how many? 

5. 26819 — 4869 — 13246 + 2684 ■=. how many ? 

6. 34138 - 9876 — 8743 — 13412 = how many? 

7. Three men purchased a building for $36845. If the 
first paid $10695, and the second 98465, how much was there 
for the third to pay? 

8. A man who was 23 years old in 1830, died at the age 
of 75. In what year did he die? 

9. When a merchant began business he was worth $8416. 
In the first year he gained $3214, in the second he lost $1629, 
and in the third he gained $2147. How much was he worth 
then? 

10. A man gave his eldest son $3000, his second son $375 
less, and his third son $625 less than the second. How much 
did all receive? 

11. A man bought a fisirm for $7216, expended $315 repair- 
ing fences, $1615 upon the buildings, and paid $235 interest. 
If he scJid the farm for $10000, how much did he gain ? 

12. A merchant who had 394 yards of muslin, sold A 
269 yards, and B the rest, lacking 27 yards. How many 
yards did he sell B? 

13. A farmer who had 627 sheep, sold A 216, B 323, and 
45 died. How many had he left? 

14. A man wishing to purchase a horse worth $200, has 
3 twenty-dollar bills, 5 ten-dollar bills, and 6 five-dollar 
bills. If he borrows the rest, how much will he be obliged 
to borrow? 

15. A menihant deposited in a bank the following pum« : 

5 



60 ELEMENTARY ARITHMETIC. 

on Monday, $653.27; on Tuesday, $423.18; on Wednesday, 
$325.39. He drew out during that time $629.84. How 
much did his deposits exceed what he drew out ? 

16. How much nearer $5000 is $6847 than $2146? 

17. A and B have each 1260 acres of land. If A sells to 
B 345 acres, how many has each then ? 

18. In a certain engagement the enemy began the battle 
with 23846 men. 8694 were wounded and 1463 killed. 
How many were fit for duty ? 

19. A farmer raised 3846 bushels of grain. He sold 496 
bushels to A, 1864 bushels to B, and the rest to C. How 
many bushels did he sell to C ? 

20. The area of Massachusetts is 8315 square miles; of 
Pennsylvania, 45215 square miles; of Florida, 58680 square 
miles. How much larger is Florida than both the other 
States ? 

21. The expenses of a manufactory were $8695.27 less 
than the receipts. If the receipts were $18694.37, how 
much were the expenses? 

22. A certain newspaper had a circulation of 113279 
copies, and another 46396 copies. How much larger is 
the circulation of the first than that of the second? 

23. Cotton was first planted in the United States about 
1759. How long ago was that? 

if 

QUESTIONS FOR REVIEW. 

69. What is subtraction? What is the minuend? What is the 
difference, or remainder? What is the sign of subtraction? When 
it is placed between two numbers, what does it show? What are 
the principles? Repeat the table. What is the rule for subtrac- 
tion? What is addition? What are the principles of addition? 
What is notation? What is numeration? How many figures may 
there be in a period? How are cents written when the number is 
less than ten? 
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INDUCTIVE EXERCISES. 



70. 1. Jane, Mary, and Sarah have each 3 books. How 
many books have they all ? 

2. I counted 3 piles of bricks each containing 3 bricks. 
How many bricks were there? How many would there be 
in 4 such piles? 

3. I bought 3 pencils for 4 cents each. How much did 
they cost me? 

4. There were 3 fields each containing 4 acres. How 
many acres were there in all the fields? How many are 
three 4's ? 

5. How many are four 4's? How many are five 4's? 

6. A man earned $4 per day. How much did he earn 
in 5 days? 

7. An orchard contained 5 rows of 6 trees each. How 
many trees were there in the orchard ? 

8. How many are 5 times 6 trees? How many are 5 
times 6? 

9. James solved 5. problems per day for 6 days. How 
many problems did he solve? 

10. How many problems are 6 times 5 problems? How 
many are 6 times 5? 

11. How does 2 times 3 compare with 3 times 2? 6 
times 5 with 5 times 6? 

12. A man walked 4 miles per hour for 5 hours. How 
far did he walk in that time? How many are 5 times 4? 

(51> 
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13. A dime is worth ten cents. How many cents are 6 
dimes worth? How many are 6 times 10? 

14. Table knives are often put up in sets of 6 knives. 
How many knives are there in 5 sets? 

15. Five men each earned $10 per week. How much did 
they all earn in one week ? 

When numbers are used without reference to any partic- 
ular thing, they are called Abstract Numbers. 

DEFINITIONS. 

71. Multiplication is the process of repeating one num- 
ber as many times as there are units in another; or, 

A short process of finding the sum of equal numbers. 

72. The Multiplicand is the number to be repeated or 
multiplied. 

73. The Multiplier is the number showing how many 
times the multiplicand is to be repeated. 

74. The •Product is the result obtained by multiplying. 

75. The multiplicand and multiplier are called the factors 
of the product. 

76. The Sign of Multiplication is an oblique cross: X. 
It is read, multiplied by, or times. 

When it is placed between two numbers it shows that 
they are to be multiplied together. 

Thus, 4 X 3 is read, 4 multiplied by 3, or 3 times 4. 

77. Principles. — 1. The multiplier muM be regarded as an 
abstract number, 

2. The multipHcand and product must be like numbers, 

3. Either factor may be v^sed as multiplicand or mvUiplieT 
whin both are abstract. 
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IX 1= 1 
IX 2= 2 
IX 3= 3 
IX 4= 4 
IX 5= 5 
IX 6= 6 
IX 7= 7 
IX 8= 8 
IX 9= 9 
1X10=10 



2X 

2X 

2X 

2X 

2X 

2X 

2X 

2X 8 

2X 9 

2X10 



1: 
2: 
3: 

4: 
5: 
6: 

7: 



: 2 
: 4 
: 6 
: 8 
10 

12 
14 
16 
18 

:20 



3X 

3X 

3X 

3X 

3X 

3X 

3X 

3X 8 

3X 9 

3X10 



1: 
2: 
3: 
4: 
5: 
6: 
7: 



: 3 
: 6 
: 9 

12 
15 
18 
21 

:24 
:27 
:30 



4X 

4X 

4X 

4X 

4X 

4X 

4X 

4X 8 

4X 9 

4X10 



1: 

2= 
3-- 
4- 

5: 
6: 
7= 



: 4 

= 8 
12 
16 
20 

:24 

:28j 
:32 

36 
40 



5X 
5X 
5X 
5X 
5X 



1: 

2= 

3: 
4: 
5: 



5X 6= 



5X 
5X 8 
5X 9 
5X10 



7= 



5 

10 
15 
20 
25 
30 
35 
40 
45 
50 



6X 1 

6X 2 

6X 

6X 

6X 

6X 

6X 

6X 

6X 9 

6X10 



8: 

4 

5: 
6: 
7: 
8: 



: 6 
12 

18 
24 
30 

:36 
:42 

:48 

=54 

:60 



1; 

2: 
3: 
4: 
5: 



7X 
7X 
7X 
7X 
7X 
7X 6 
7X 7 
7X 8 
^X 9 
7X10 



: 7 

14 

:21 
:28 
:35 
:42 
:49 
:66 
:63 
:70 



8X 1= 
8X 2- 

8X 3: 
8X 4: 
8X 5: 

8X 6: 
8X 7= 
8X 8= 

8X 9: 

8X10: 



: 8 

16 

:24 
:32 
:40 
:48 
:56 

=64 

:72 
:80 



1: 
2: 
3: 
4: 
5: 



9X 
9X 
9X 
9X 
9X 
9X 6 
9X 7 
9X 8 
9X 9 
9X10 



: 9 

18 

:27 

36 
45 
=54 
63 

:72 
:81 

=90 



3: 
4: 

5= 



lOX 1 
10 X 2 
lOX 
lOX 
lOX 
lOx 6 
10 X 7 
lOX 8 
lOx 9 
10X10 



: 10 

: 20 

: 30 

: 40 

: 50 

= 60 
70 

: 80 
: 90 

100 



SBILl. EXERCISES. 

Multiply 8568654785837 
By 4 3 T^9_^±_±i_J__^^^ 

Multiply 6 7 54765474578 
By 4368563837645 



For additional drill exercises see Drill Table, page 66. 
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ORAIi EXERCISES. 

78. 1. If a man walks 4 miles per hour, how far will he 
walk in 5 hours? 

2. What will 5 slates cost at 8 cents apiece? 

3. If a man makes 4 rods of fence per day, how many 
rods can he make in 6 days? 

4. If the railroad fare from Auhum to Regent is $4, how 
much will 5 tickets cost? 

6. A man saved 87 per week for 5 weeks. How much did 
he save? 

6. Nine men each dug 4 rods of ditch. How many rods 
did they all dig? 

7. If a boy earns ?7 per month, how much can he earn in 
9 months? 

8. If a man earns $7 per week, and a boy $3, how much 
will both earn in 7 weeks? 

9. K 4 men can do a piece of work in 6 days, how long 
would it take 1 man to do it? 

10. What will 8 quarts of berries cost at 10 cents per quart? 

11. What will 9 yards of cloth cost at 86 per yard? 

12. What will 8 melons cost at 8 cents each? 

13. If a man travels 8 hours at the rate of 5 miles per 
hour, how far does he travel? 

14. How much must I pay for 9 sheep at $7 per head? 

15. A boy bought peaches at 8 cents per dozen. At that 
rate, what would 7 dozen cost? 

16. A merchant sold 9 shawls at 88 each. How much did 
he receive for them ? 

17. A news-boy's profits were but 9 cents per day for 5. 
days. How much did he make in that time? 

18. Children are usually in school 6 hours per day. How 
many hours are they in school in 5 days ? 
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19. A dime is 10 cents. How many cents are there in 8 
dimes ? 

20. Repeat the table of 2's. Of 3's. Of 4's. Of 5's. 

21. Repeat the table of 6's. Of 7's. Of 8's. Of 9'8. 
Of lO's. 

22. Count by 3's from to 30 ; thus, 0, 3, 6, 9, etc. 

23. Count by 4's from to 40. By 5's from to 60. 

24. Count by 6's from to 72. By 7's from to 84. 

25. Count by 8's from to 80. By 9's from to 99. ' 

26. Count by 2*8 from to 100. By lO's from to 100. 

27. Count by 3's from to 60. By 4's from to lOOo 



WRITTEN EXERCISES. 

79. When the multiplier is expressed by one figure. 

1. How many are 4 times 365? 

Process. Analysis. — For convenience the multiplier 

o /? c i^ written under the multiplicand, and we begin 
Multiplicand 36 5 at the right to multiply. 

Multiplier 4 4 times 5 units are 20 units, or 2 tens and 

Product 14 6 ^ units. The is written in units' place 

in the product, and the 2 tens are reserved 
to add with the tens. 

4 times 6 tens are 24 tens, plus 2 tens reserved are 26 tens, or 
2 hundreds and 6 tens. The 6 tens are written in tens' place in 
the product, and the 2 hundreds reserved to add with the hundreds. 
4 times 3 hundreds are 12 hundreds, plus 2 hundreds reserved are 
14 hundreds, or 1 thousand and 4 hundreds, which are written in 
their proper places in the product. 
Hence the product is 1460. 

Proof. — If the sum of four 365*8 is equal to 1460 the work is cor- 
rect. 

In muUiplyingy pronounce the restUta only, ThuSj instead of saying 4 times 
5 are 20, 4 times 6 ere 2A and 2 reserved are 26, etc., say 20, 26, 14. 
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Solve and prove: Solve: 



2. 4 times 236. 

3. 5 times 246. 

4. 3 times 429. 

5. 3 times 826. 

6. 4 times 237. 

7. 2 times 894. 

8. 5 times 469. 

9. 4 times 832. 
10. 3 times 296. 



11. 4826 X 6. 

12. 7834X5. 

13. 5927X6. 

14. 6984 X 7. 

15. 5235 X 8. 

16. 4296 X 7. 

17. 2139X9. 

18. 3128x6. 

19. 4253 X 8. 



Solve: 

20. 29613X5. 

21. 31293 X 9. 

22. 42617X6. 

23. 32843 X 9. 

24. 21697X8. 

25. 31498X7. 

26. 23426 X 9. 

27. 42675 X 8. 

28. 29376 X 7. 



29. What will 9 pairs of shoes cost at $4.25 a pair? 

30. The wages of a mechanic were $21.35 per week. How 
much did he earn in 6 weeks? 

31. A man paid $27.75 apiece for 5 sewing-machines. 
How much did they all cost him? 

32. The average number of emigrants arriving at a city for 
5 days was 3227 per day. How many arrived in that time ? 

33. A man's weekly expenses were 827.63. How much did 
they amount to in 7 weeks ? 

34. A railroad company expended $7265 in repairing each 
of 8 railway stations. How much was expended? 

35. An army was composed of 8 brigades, each containing 
6239 men. How many men were there in the army? 

36. The daily edition of a newspaper for 9 days was 26475. 
How many papers were printed in that time? 

37. There are 5280 feet in a mile. How many feet are 
there in 8 miles? 

38. How much will 8 tons of hay cost at $13.75 per ton? 

39. A teamster drew 9 loads of bricks, each containing 
1224 bricks. How many bricks did he draw ? 

40. A man bought 6 cows for $42.35 per head. How much 
did he pay for them ? 
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41. A man sold 6 acres of land for $18.29 per acre. How 
much did he receive for it? 

42. When coal is worth $6.85 per ton, how much will 8 
tons cost ? 

43. The annual expenses of a school for 6 years were 
$6927. How much -were the entire expenses for that time ? 



ORAL EXIIBCISES. 

80. 1. How many are 10 times 5? 10 times 6? 10 times 7? 
10 times 8? 10 times 4? 10 times 3? 

2. What has to be annexed to 3 to obtain the product 
when 3 is multiplied by 10? What to 6? What to 4? 

3. What has to be annexed to any number to obtain the 
product when the number is multiplied by 10? 

4. How many are 10 times 15? 10 times 24? 10 times 
35 ? 10 times 46 ? 10 times 37 ? 10 times 26 ? 

5. How many are 10 times 6, plus 3 times 6, or 13 
times 6? 

6. How many are 10 times 4, plus 4 times 4, or 14 
times 4? 

7. How many are 10 times 7, plus 2 times 7, or 12 
times 7 ? 

8. How many are 14 times 5, or 10 times 5, plus 4 
times 5? 

9. How many are 13 times 8, or 10 times 8, plus 3 
times 8 ? 

10. How many are 15 times 5, or 10 times 5, plus 5 

times 5? 

11. How then may we multiply by 16? By 18? By 17? 
By 19? By 13? By 12? By 14? By 15? 

12. How many are 16 times 5? 16 times 4? 

13. How many are 13 times 5? 13 times 3? 
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14. How many are 15 times 4? 15 times 6? 

15. What will 13 yards of broadcloth cost at $4 per yard ? 

16. What will 15 pairs of skates cost at $3 a pair? 

17. What will 18 dolls cost at $2 apiece? 

18. If a cow gives 8 quarts of milk per day, how much will 
she give in 12 days? 

19. If a cooper can make 7 barrels per day, how many can 
he make in 13 days? 

20. If sugar is worth 9 cents a pound, what will 14 pounds 
cost? 

21. If a man saves $S per month, how much will he save 
in 12 months? 

22. What will be the cost of 13 pounds of cheese at 7 
cents per pound? 

23. What will be the cost of 15 yards of muslin at 8 cents 
per yard? 

24. A farmer had 6 cows and 15 times as many sheep. 
How many sheep had he? 

25. How do 10 nines compare with 9 tens ? 100 nines with 
9 hundreds ? 1000 nines with 9 thousands ? 

26. How many then are 100 times 9 ? 100 times 8 ? 100 
limes 7? 

27. What do we annex to a number when we multiply it 
by 100? 

28. How many are 1000 times 9? 1000 times 8? 1000 
times 7? 

29. What do we annex to a number when we multiply it 
by 1000 ? 

30. How many are 100 times 5? 100 times 6? 1000 
times 5? 1000 times 6? 

81. Principle. — A number is multiplied by 10, 100, 1000, 
etc. , by annexing to the multiplicand as many ciphers as there are 
in ihe multiplier. 
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WRITTEN EXERCISES. 

83. When the Multiplier is expressed by more than 
one figure. 

1. Multiply 218 by 1000. 

Process. Analysis. — For convenience the first significant 

213 figure of the multiplier is written under the units* 

1000 fig^^® o^ *^® multiplicand. Then the product is 



218000 cand. 

(2.) 
Multiply 468 
By 100 


(Prin., Art. 81. 

(3.) 

379 
1000 


mice uxpiicxB 

) 

(4.) 
269 
100 

(8.) 
3000 
1000 


(5.) 

2650 
1000 


(6.) 

Multiply 2304 
By 100 


(7.) 
3400 
100 


(9.) 

4600 
1000 



10. Multiply 668 by 2000. 
Process. 



668 
2000 

1336000 



Analysis. — Since 2000 is equal to 2 times 1000, 
we multiply 668 by 2, obtaining the product 1366, 
and then multiply the result by 1000 by annexing 
three ciphers. 



(11.) (12.) (13.) (14.) (15.) 

Multiply 384 469 274 568 296 

By 20 30 50 70 40 



(16.) (17.) (18.) (19.) (20.) 

Multiply 596 497 568 461 823 

By 200 300 700 200 600 
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21. Multiply 264 by 132. 



FiBOT Process. 
264 
132 



Analysis. — For convenience the multi- 
plier is written under the multiplicand, 
units under units, tens under tens, etc. 

Since we can not multiply by 132 at 
one operation, we multiply by the parts, 
2, 3 tens, or 30, and 1 hundred, or 100, 
and add the products. 

2 times 264 equals 528, the fini partial 
product; 3 tens, or ^, times 264 equals 
7920, the second partial product; 1 hundred, or 100, times 264 equals 
26400, the ikird partial product The sum of these partial products 
is the erUire product. 



Ist Partial Prod. 528 
2d Partial Prod. 792 
3d Partial Prod. 2 6 400 

Entire Prod. 34848 



Second Process. 
264 



Analysis. — In the second process the 
ciphers at the right of the partial prod- 
ucts are omitted, the significant figures 
still occupying their proper places. 

Thus, in multiplying 264 by 2 tena the 
product is 792 tenSy or 7 thousands, 9 
hundreds, 2 tens, which are written in 
their proper places in the partial product. 
In multiplying by hundreds the lowest 
order of the product is hundreds; hence the first figure of the prod- 
uct is written under hundreds. 



132 

528 
792 

3d Partial Prod. 2 64 
Entire Prod. 3 48 48 



Ist Partial Prod. 
2d Partial Prod. 



Proof. — Multiply the multiplier by the multiplicand. ( Prin. 3.) 
If the result agrees with that formerly obtained, the work is prob- 
ably correct. 

83. Rule. — Write the mvMplier under the multiplicand, 
units under unitSy tens under tens^ etc. 

Multiply each figure of the multiplicand by each significard 
figure of the multiplier successively, beginning wvth units. Place 
the right-hand figure of eojch product wider the figure of the 
multiplier used to obtain U, and add the partial .produ4sts. 

Proof. — Review the work, or multiply the midtiplier by the 
multiplicand. 
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When there is a cipher in the multiplier, multiply by thf 
significant figures only, taking care to place the first figure in the 
product under the figure of the multiplier used to obtain it. 



(1-) 


(2.) 




(3.) 


2693 


2465 




36954 


307 


2800 




4006 


18851 


19720 




221724 


8079 


4930 




147816 


826751 


6902000 




148037724 


Multiply : 




Multiply : 


4. 269 by 32. 




22. 


$23.48 by 35. 


5. 485 by 24. 




23. 


»16.29 by 67. 


6. 693 by 34. 




24. 


«24.18 by 39. 


7. 725 by 43, 




25. 


824.35 by 43. 


8. 826 by 52. 




26. 


$23.09 by 65. 


^. 927 by 35. 




27. 


$48.31 by 68 


10. 826 by 24. 




28. 


29685 by 134. 


11. 914 by 55. 




-29. 


38964 by 305. 


12. 429 by 63. 




30. 


29875 by 469. 


13. 628 by 48. 




31. 


28576 by 431. 


14. 721 by 57. 




32. 


29314 by 230. 


15. 6843 by 67. 




33. 


26857 by 424. 


16. 8725 by 74. 




34. 


68785 by 169. 


17. 8629 by 93. 




35. 


46853 by 218. 


18. 1286 by 98. 




36. 


468546 by 2134. 


19. 2794 by 69. 




• 37. 


678956 by 3045. 


20. 2385 by 57. ' 




38. 


897362 by 4606. 


21. 2684 by 36. 




39. 


812357 by 4328. 


40. 


684579 by 


323500 


• 



41. A railway engine traveled on an average 237 miles 
per day. How far did it travel in 31 days? 
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42. I sold my farm of 392 acres at $105 per acre. How 
much did I get for it? 

43. At a railway station an average of 436 tickets was 
sold daily for 312 days. How many tickets were sold ? 

44. The average daily expenses of a manufactory were 
$8361. How much would they amount to in 126 days? 

45. A man bought railroad stock for $24.13 a share. 
How much did he pay for 223 shares? 

46. A regiment of soldiers consumed 975 pounds of meat 
per day. How much would they consume in 200 days? 

47. There are 480 sheets of paper in a ream. How 
many sheets were destroyed by a fire that consumed 246 
reams ? 

48. A merchant purchased 25 pieces of broadcloth, each 
containing 48 yards, at $7 per yard. How much did he 
pay for the whole? 

49. If a steamboat goes 16 miles an hour, how far will 
it go in 7 days of 24 hours each ? 

50. If a man has 316 acres of wheat, which produce 27 
bushels per acre, how many bushels will he get from the 
whole ? 

RE VIEW. 

ORAL. EXERCISES. 

84. 1. Bought 3 pencils at 4 cents each and 4 oranges at 
5 cents each. How much did I pay for all ? 

2. Two men travel in opposite directions from a certain 
place, one at 5 miles per hour, and the other at 3 miles per 
hour. How far will they be apart at the end of 4 hours ? 

3. If the men travel in the same direction, how far will 
they be apart at the end of 10 hours? 

4. If a man earns $5 per week and a boy earns $2 per 
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week, how much more will the man earn in 10 weeks than 
the boy ? 

5. A merchant sold 5 yards of cloth at $4 per yard and 
3 yards of lining at 81 per yard. How much did he get 
for both ? 

6. If 12 teams can do a piece of work in 8 days, how 
long will it take one team to do the same work ? 

7. A man bought 4 calves at $5 apiece and 3 sheep at 
84 apiece. How much did he pay for all? 

8. Two brothers received each 84 per week for their serv- 
ices. How much did both earn in 8 weeks? 

9. If a man earns $15 per week and spends 810, how 
much will he save in 8 weeks? 

10. James has 85 in the bank and his brother lacks 84 of 
having 4 times as much. How much has his brother? 

11. A farmer bought 10 pounds of sugar at 8 cents per 
pound, and gave in payment 4 dozen eggs at 12 cents per 
dozen, and the rest in cash. How much did he pay in cash? 

12. A man bought a plow for 812 and 2 harrows for 88 
each. How much did he pay for all ? 

13. A miller bought wheat at 81 a bushel. It took 20 
bushels to make 4 barrels of flour. If he sold the flour at 
86 per barrel, how much did he gain on each -20 bushels? 

14. Henry earned 86 per week and James earned 83. 
How much more did Henry earn than James in 10 weeks? 

15. A man purchased 3 bunches of asparagus at 8 cents 
per bunch and 2 quarts of strawberries at 10 cents per 
quart. How much did both cost him? 

16. Bought 3 pounds of beef at 12 cents per pound and 
2 bunches of radishes at 5 cents a bunch. If I give a fifty- 
cent piece in payment, how much should I get in change? 

17. Bought 3 quarts of milk at 6 cents a quart and 3 
}x>unds of biscuits at 8 cents a pound. How much should 
I receive back if I gave in payment 50 cents? 
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18. After purchasing 4 yards of cambric at 10 cents a 
yard, and 3 spools of thread at 5 cents a spool, I had 15 
cents left. How much money had I? 

19. Bought 2 pounds of coffee at 35 cents a pound and 2 
pounds of rice at 10 cents a pound. If T gave in payment 
one dollar, how much should I have returned to me? 

20. Henry's expenses for books were 64 cents and for 
stationery 20 cents. How much change should he receive 
if he gave in payment one dollar? 

WRITTEN EXERCISES. 

86. 1. At a church collection one box contained 818.50, 
another $6 25, another $23.18, and another $13.29. How 
much did they all contain? 

2. In an orchard there were 17 rows containing 24 trees 
each, but 18 of the whole number were dead. How many 
trees were alive? 

3. Sold 320 tons of coal at $8 per ton, and received in 
payment a house valued at $1000, and the rest in cash. 
How much did I receive in cash? 

4. A &rmer bought 40 sheep at $7 each, 40 cows at $30 
per head, and 4 horses at $200 each. He sold them all for 
$3000. How much did he gain ? 

5. What will be the cost of 213 chests of tea, each con- 
taining 52 pounds, at 40 cents a pound ? 

6. A drover sold 25 oxen at $65 each, 214 sheep at $4.50 
per head, and 60 calves at $3 each, gaining by the transaction 
$200.24. How much did they cost him? 

- — .7. I had a farm of 413 acres. 215 acres yielded me an 
income of S4.50 per acre and the rest yielded me an income 
of $7 per acre. How much was my entire income from the 
farm? 

8. I sold 13 firkins of butter, each containing 83 pounds, 
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at 30 cents a pound, and gained $10.15. How much did the 
butter cost me? * 

^ 9. The railroad fere from A to R was $1.86. How much 
would be received from 13 car-loads of passengers if each 
car held 50 passengers? 

10. A grain merchant sold 200 bushels of com for 63 cents 
per bushel, and lost by the sale $8.94. How much did it cost 
him? 

11. Two persons leave the same place at the same time and 
travel in the same direction, one at the rate of 35 miles per 
day, and the other 42 miles per day. How far will they be 
apart at the end of 45 days? 

12. The expenses of a pleasure trip were $8.73 for each of 
the 9 persons composing the party. If the entire contribu- 
tions were $60.24, how much must yet be raised? 

13. A sale of stock resulted as follows : 9 cows were sold for 
$36 each, 8 horses for $136 apiece, and 65 sheep for $4.75 
per head. The cows cost $35 per head, the horses $140, and 
the sheep $3. Did I gain or lose by the sale, and how much? 

14. A's barn cost $1865, his house cost 3 times as much, 
and his ferm, exclusive of the house and bam, twice as much 
as both. If he accepts an offer of $20000 for his property, 
does he gain or lose, and how much? 

15. A and B each began business with $4000. A gained 
$500 the first year, and B lost an equal sum. The second year 
B gained $645, and A gained $595. The third year A gained 
$1640, and B lost $40. How much more than B has A at the 
end of the three years? 

16. A wholesale clothier bought 693 coats at $8.25 each. 
He afterward sold 510 of them at $10 each and the rest at 
$7.50 apiece. Did he gain or lose, and how much? 

17. A merchant's profits from his business were $8695. If 
he paid $869 for house rent, and 3 times as much for other 
expenses, how much did he save ? 
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A 


B 


o 


D 


B 


P 


O 


H 


1 


J 


1 


6 

2 

4 
4 

6 

4 
4 

6 
2 
6 
3 


5 

6 
9 
6 
9 
6 
8 
6 
6 
9 

4 
2 


4 

8 
S 
9 

7 
7 
3 

8 
8 
3 
5 


3 

4 

6 
3 
3 
8 

4 
5 

7 

7 

% 

6 


8 
3 
3 
5 

3 
6 
6 

4 

6 

7 
7 


4 

9 

7 
6 

8 
8 
3 
S 
9 
8 


2 
7 
7 
8 
5 
9 
7 
4 

6 

4 

8 

4 


9 
S 
6 

4 
3 

7 

5 

5 

2 

3 

6 

3 


7 
6 

4 

2 
2 
6 
9 
9 
7 
6 
9 
2 


5 
8 
3 
6 
7 
5 
3 
6 
3 

4 
3 

7 


a 


3 


4 


6 


6 


7 


8 


9 


10 


11 


12 



How TO Use the Table. 

86, The multiplier one figure. — 1. The multiplicand 
one figure. — Multiply the figures separately in row 1 by each 
figure in row 2 successively, then the figures in row 2 by each 
figure in row 3 successively, etc. Thus: 



6 


5 


4 


3 


8 


4 


2 


9 


7 


5 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


6 


5 


4 


3 


8 


4 


2 


9 


7 


5 


6 


6 


6 


6 


6 


6 


6 


6 


6 


_6 
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2. The multiplicand more than one figure. — ^Take two 
or more figures or the whole of row 1 for a multiplicand, and 
for multipliers each of the numbers in row 2 successively, 
then two or more figures or the whole of row 2 for a multipli- 
cand, and for multipliers each of the numbers in row 3 succes- 
sively, etc. Thus: 

6543 6543 65438 

2 6 8 



The multiplier more than one figure. — Use for a mul- 
tiplicand any portion or the whole of row 1, and for multipli- 
ers the first two, three, or more figures, then the second two, 
three, or more figures in row 2, etc., proceeding as already 
directed. Thus : 

6543 54384 54384 

26 26 68 



4384 43842 38429 

684 843 4397 



QUESTIONS FOR REVIEW. 

87. What is multiplication ? What is the multiplicand ? What 
is the multiplier ? What is the product? What are the factors of the 
product? What is the sign of multiplication? What does it show? 
How is it read ? What are the principles of multiplication ? Bepeat 
the table ? What is the principle in regard to multiplying by 10, 100, 
1000, etc.? What is the rule for multiplication? How do we multi- 
ply when there is a cipher in the multiplier? 

What is subtraction? What is the minuend? The subtrahend? 
The remainder? What is the rule for subtraction? What is the 
rule for notation ? For numeration? 
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INDUCTIVE EXERCISES. 



88. 1. How many groups of two blocks each can be made 
from 4 blocks ? How many 2's are there in 4 ? 

2. How many groups of 3 cents each can be formed from 
6 cents? How many 3*s are there in 6? 

3. How many groups of 3 children each can be formed 
from 9 children ? How many 3's are there in 9 ? 

4. How many groups of 4 things can be formed from 8 
things? How many 4's are there in 8? 

5. Since there are 2 pints in a quart, how many quarts 
are there in 6 pints ? How many times are 2 pints contained 
in 6 pints? 

6. How many times can a man who has $6 give some 
boys $2? How many times are $2 contained in $6? 

7. William had 8 cents, which he spent for candy, spend- 
ing 2 cents at a time. How many times did he buy candy? 
How many times are 2 cents c(jntained in 8 cents? 

8. If you pay 2 cents for a pencil, how many can you 
buy for 10 cents? How many times are 2 cents contained 
in 10 cents? 

9. If 12 trees are arranged in 4 equal rows, how many 
trees will there be in each row ? 

10. How many 2's are there in 6? In 8? 

11. How many 3*s are there in 6? In 9? 

12. How many 4's are there in" 8? In 12? 

(68) 
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13. How many packages of 5 cards each can be made 
from 15 cards? How many 5*s are th^re in 15? 

14. A measure containing 2 quarts was used to dip 10 
quarts of water out of a cask. How many times was the 
measure filled ? How many times are 2 quarts contained in 
10 quarts? 

15. A boy arranged 12 books, putting 3 books in a pile. 
How many piles did he form ? How many 3's are there in 
12? How many times are 3 books contained in 12 books? 



DEFINITIONS. 

89. Division is the process of finding how many times one 
number is contained in another; or, 
The process of separating a number into equal parts. 

dO. The Dividend is the number to be divided. 

91. The Divisor is the number by which we divide. 

92. The Quotient is the result obtained by division. 

93. The Remainder is the part of the dividend remaining 
when the division is not exact. 

94. The Sign of Division is-r-. It is read divided by. 
When placed between two numbers it shows that the one 

at the left is to be divided by the one at the right. 

Thus, 24 -^ 6 is read 24 divided by 6. 

Division is also indicated by writing the dividend above the 
divisor, with a line between them. 

Thus, V is read 24 divided by 6. 

Another method of indicating division is by writing the 
divisor at the left of the dividend, with a line between them. 

Thus, 6)24 is read 24 divided by 6. 
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EQUAL PAKTS. 

95. When any thing is divided into two equal parts, each 
pai't is called one-hcdf. 

When any thing is divided into three equal parts, each part 
is called one4hird; when into four equal parts, each part is 
called one-fourth; when into ^w equal parte, orve-ffth; when 
into twenty-five equal parts, one twentyfifth. 

96. One or more of the equal parts of any thing are called 
a Fraction. 

97. Egtud parts of a number may be expressed by figures 
by writing the number denoting the name of the parts below 
a short horizontal line, and the number denoting how many 
are used, above the line. Thus, 

3 of 5 equal parte, or ihreefifihSf are written f . 
1 of 2 equal parte, or one-half, is written ^. 
1 of 3 equal parts, or one-thirdy is written -J. 

1 of 4 equal parts, or one-fourth, is written \, 

2 of 3 equal parts, or ttuo-thirds, are written f . 

3 of 4 equal parte, or three-fourths, are written f . 
7 of 8 equal parte, or seven-eighths, are WTitten J. 

5 of 13 equal parts, or five-tliirteentlis, are written y^. 

EXERCISES. 

98. 1. Read the expression r^. 

Model. — -fj is read three seventeenths, or three of seventeen equal 
parts. 

Read in a similar manner the following : 

Iff tAflfIA 
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n 



TJLBXiE, 



1= 
5-T-l= 



7- 
8- 



9^1: 
10--1: 



1: 
1: 



1 
2 
3 
4 
5 

6 
7 
8 
9 
10 



2--2: 

4--2: 

6^2: 

8--2: 

10-1-2: 

12-f-2: 

14h-2: 

16^2: 
18^2: 
20--2: 



: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



3--3= 1 

6^3= 2 

9-f-3=: 3 

12--3=: 4 
15--3= 5 
18^3= 6 
21--3= 7 
24--3= 8 
27-r-3= 9 
30h-3=10 



4--4: 

8-r-4: 

12---4: 
16--4: 
20—4= 
24--4= 

28-r-4= 

32--4= 
36--4= 
40--4= 



: 1 
: 2 

: 3 
: 4 
: 5 
: 6 

: 7 
: 8 
: 9 
:10 



5-^ 5: 
10-- 5: 
15^ 5: 

20h- 5: 
25-^ 5: 
30-^ 5: 
35--- 5: 
40-- 5: 
45^ 5= 
50-r- 5= 



: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



6^6=: 

12--6= 



1 

2 
18-4-6= 3 

4 
30-- 6= 5 

6 

7 
48---6= 8 

9 
10 



36---6 



42 



54 



6= 



6= 



60 



7-T-7: 
14--7: 
2l-f-7: 
28-f-7: 
35-7: 
42^7: 
49^7: 

56--7: 
63--7: 
70--7: 



: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



8--8= 1 
16--8= 2 
24--8= 3 
32--8= 4 
40--8= 5 
48-^8= 6 
56--8= 7 
64^8= 8 
72--8= 9 
80--8=10 



9--9: 

18--9: 

27--9: 
36--9: 

45-^9: 
54H-9: 
63--9: 
72--9: 
81-f-9: 

90--9: 



: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



10-r-lO: 
20-^-10: 
30--10: 
40-v-lO: 
50--10: 
60--10: 
70--10: 

80-T-10= 

90--10: 

100--10. 



: 1 
: 2 
: 3 
: 4 
: 5 
: 6 
: 7 
: 8 
: 9 
:10 



DRILL KXEBCISES. 



8--2 12--3 

21-^3 45--9 

63-r-9 35-^7 

49-^7 56--7 

¥ ¥ ¥ 
¥ n ¥ 
¥ ¥ ¥ 



16--4 18--3 

63--7 28--4 

45--5 30-f-5 

48--6 42--7 

H ¥ ¥ 

¥ ¥ ¥ 
¥ ¥ ¥ 



28--7 

40--8 

27h-9 
54-^-9 

¥ 
¥ 
¥ 



42^6 36--6 

48^8 32^4 

32-^8 40--4 

81--9 36^4 

¥ ¥ ¥ 
¥ ¥ ¥ 
M ¥ ¥ 
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ORAL. EXERCISES. 

99. 1. If a man earns $3 per day, how long will it take 
him to earn 812 ? 

2. At 5 cents a quart, how many quarts of milk can be 
bought for 25 cents? 

3. At 10 cents per quire, how many quires of paper can 
be bought for 50 cents? 

4. If a boy spends 5 cents a day, in how many days will 
he spend 45 cents? 

5. There are 7 days in a week. How many weeks are 
there in 49 days? 

6. At 4 cents per pound, how many pounds of nails can 
be bought for 36 cents? 

7. K coal costs $7 per ton, how many tons can be bought 
for »49 ? 

8. If muslin is worth 8 cents per yard, how many yards 
can be bought for 72 cents? 

9. How many bicycles at $9 apiece can be bought for 
»81? 

10. At $5 per head, how many sheep can be bought for 
«45? 

11. If a horse can travel 6 miles per hour continuously, 
in how many hours can he travel 54 miles? 

12. If a certain kind of coat is worth $8, how many such 
can be bought for $56 ? 

13. If 42 apples were divided among some boys by giving 
each 7 apples, how many boys were there? 

14. There are 4 quarts in a gallon. How many gallons 
are there in 32 quarts ? 

15. How many blocks 6 inches in length can be cut from 
a board 54 inches long ? 

16. An agent received $45 for books which he sold at $5 
eEich. How many books did he sell ? 
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17. If a farmer receives a dollar for 4 pounds of butter, 
how many dollars will he receive for 36 pounds? 

18. A man who had 48 acres of land divided it into 6 
fields of equal size. What part of the whole was each field? 
How many acres were there in each? 

19. James sold 40 marbles to 5 boys, selling the same 
number to each. How many did he sell to each? What 
part of the whole did he sell to each? 

20. A man sold 40 gallons of kerosene in 5 hours. How 
much did he sell per hour? 

21. A hound ran 60 miles in 6 hours. How far did he 
run per hour? 

22. A cow ate 63 pounds of mill-feed in 7 days. How 
many pounds did she eat per day ? 

23. If a man has $37, how many sheep at $5 per head 
can he buy with the money? How much money will he 
have left? 

100. Principle. — The product of the divisor and quotient y 
plus the remainder, is equal to the dividend. 

WRITTEN EXERCISES. 

101. When the divisor is expressed by one figure. 

1. Divide 1701 by 3. 

Process. Analysis.— For convenience the divi- 

DivlBor. Dividend. Quotient, sor is written at the left, and the quo- 
3)1701(567 tient at the right of the dividend. 

15 h. t u. We begin at the left to divide. Thus, 3 

is not contained in 1 thousand any thou- 



^ ^ sand titles, therefore the quotient can not 

1 8 contain units of any order higher than 

2 1 hundreds. Hence we find how many 

2 -I times 3 is contained in all the hundreds 



of the dividend. 1 thousand plus 7 
hundreds are 17 hundreds. 3 is contained in 17 hundreds 5 hun- 
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dred times and a remainder. We write the 5 in hundreds' place 
in the quotient, and multiply the divisor bj it, obtaining for a 
product 15 hundreds, or I thousand and 5 hundreds, which we 
write under units of the same order in the dividend. Subtracting 
this product from the partial dividend, there is a remainder of 2 
hundreds. 

2 hundreds plus tens are 20 tens. 3 is contained in 20 tens, 
6 tens times and a remainder. We write the 6 tens in tens' place 
in the quotient, and multiply the divisor bj it, obtaining for a 
product 18 tens, or I hundred and 8 tens, which we write under 
units of the same order in the partial dividend. Subtracting, there 
is a remainder of 2 tens. 

2 tens plus I unit are 21 units. 3 is contained in 21 units 7 
times. We write the 7 units in units' place in the quotient, and 
multiply the divisor by it, obtaining for a product 21, or 2 tens, 
and I unit, which we write under units of the same order in the 
partial dividend. Subtracting, there is no remainder. 

Hence the quotient is 567. 

Proof. — 567, the quotient, multiplied by 3, the divisor, gives as a 
product 1701. Hence the work is correct. (Prin., Art. 100.) 

Solve in like manner and prove : 

2. 852 -f- 3. 6. 2124-4. 10. 1395^5. 

3. 2562^6. 7. 1191 -f- 3. 11. 1340 --4. 

4. 2135-^5. 8. 1584 --6. 12. 2142 --6. 

5. 1603^7. 9. 2345 H- 5. 13. 1413 ---3. 

102. When examples in division are solved without writ- 
ing the products or remainders, the process is called Short 
Division. 

14. Divide 4821 by 3. 

Process. Analysis.— 3 is contained in 4 thousand 1 thousand 

3)4821 *^°^®^ *°^ 1 thousand remainder. We write the 1 in 
-i n(\n *^6 quotient in thousands' place. 

1 thousand remainder and 8 hundreds are 18 hun- 
dreds. 3 is contained in 18 hundreds 6 hundred times. We write 
the six in hundreds' place in the quotient 
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3 is not contained in 2 tens any tens times ; hence we write in 
tens' place in the quotient. 

2 tens and I unit are 21 units. 3 is contained in 21 units 7 
times. We write the 7 in units' place in the quotient 

Hence the quotient is 1607. 

Divide by short division : 

15. 4872 -V- 4. 23. ^^. 31. 84364 --7. 

16. 6830 ---5. 24. &^. 32. 38857-^-8. 

17. 2976 -=-6. 25. i^. 33. $24M-^d. 

18. 2985 --5. 26. ^^. 34.- $13.62 --3. 

19. 4635 --3. 27. A^. 35. «14.22-^6. 

20. 3936 H- 4. 28. &^. 36. $27.37 --7. 
"21. 3248-^8. 29. ^. 37. »18.36---4. 
22. 5256 --6. 30. ^^. 38. «24.24--8. 

39. How many plows at $8 each can be bought for 81328 ? 

40. How many coats at $5 each can be bought for $1125? 

41. If a ship sails 8 miles per hour, how long will it 
take her to sail 1248 miles? 

42. If a man spends $7 per week, how long will it take 
him to spend $1477 ? 

43. The aggregate salaries of 5 men are $3765. If each 
receives the same sum, what is the salary of each? 

44. A stage traveled 6 miles per hour. How many hours 
would it require to travel 2352 miles? 

45. The traveling expenses of an agent averaged $5 per 
day, ,and his entire traveling expenses were $1435. How 
many days did he travel? 

46. At a church collection each person contributed on the 
average 7 cents. If the entire sum collected was 4823 
cents, how many persons contributed ? 

47. A church cost 7 times as much as the organ. If the 
church cost $12355, how much did the organ cost? 

48. The annual expenses of 5 schools were $28695. If 
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the expenses were alike for aU, how much were the expenses 
of each ? 

49. How many yards of cloth at 9 cents per yard can be 
bought for 29439 cents ? 

ORAL EXERCISES. 

103. 1. At 10 cents a yard, how many yards of cambric 
can be bought for 40 cents? 

2. At 12 cents a pound, how many pounds of sugar can 
be boHght for 36 cents? 

3. There are 25 cents in a quarter of a dollar. To how 
many quarter-dollars are 50 cents equal? 

4. K I pay $60 for 20 lambs, how much do I pay for each? 

5. A real estate dealer divided 30 acres into 15 equal lots. 
How many acres were there in each ? 

6. If a man earns $11 per week, how long will it take 
him to earn $44? 

7. There are 24 hours in a day. If a man walks 72 hours, 
how many days does he walk? 

8. If I sell books alt 30 cents each, how many must I sell 
to receive 90 cents? 

9. If a news-boy sells 40 papers per day, in how many 
days wiU he sell 120 jmpers? 

10. Twelve articles make a dozen. How many dozen are 
there in 24 articles ? In 60 ? 

11. Twenty-four sheets make a quire of paper. How many 
quires are there in 48 sheets ? In 72 ? 

12. How many are 10 times 6? 10 times 9? 10 times 12? 
10 times 25? 10 times 36? 10 times 48? 

13. How many lO's are there in 60? In 90? In 120? 
In 250? In 350? In 480? 

14. Since in 60 there are 6 tens, in 90, 9 tens, in 120, 12 
tens, in 250, 25 tens, how may any number be divided by 10? 
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15. How many lOCs are there in 600? In 900? In 1200? 
In 3600? In 7500? In 8400? 

16. Since in 600 there are 6 hundreds, in 900, 9 hundreds, 
in 1200, 12 hundreds, in 3600, 36 hundreds, how may any 
number be divided by 100? 

104. Principle.— To divide by 10, 100, 1000, e<c., cut off 
from the right of the dividend as many figures as there are ciphers 
on the right of the divisor, _ 

WRITTEN EXERCISES, 

105. When the divisor is expressed by more than one 
figure. 

1. Divide 1695 by 100. 

Peocess. Analysis. — Since the divisor contains only 

ItOOMf^lQ^ hundreds, all orders lower than hundreds may 

' -^ ! be cut off from the dividend. (Prin., Art. 104.) 

^^TjiAt Dividing, the quotient is 16, and 95 remainder, 

or I6f^jf. 

2. Divide 6845 by 10. 7. Divide 68459 by 100. 

3. Divide 4329 by 100. 8. Divide 86937 by 100. 

4. Divide 2869 by 100. 9. Divide 46973 by 1000. 

5. Divide 4378 by 1000. . 10. Divide 86957 by 1000. 

6. Divide 5968 by 1000. 11. Divide 84549 by 1000. 

12. Divide 52695 by 300. 

Process. Analysis. — Since the divisor contains only 

^10 0^ ^2619 ^ hundreds, all orders lower than hundreds may 

' ■ be cut off from the dividend. 3 hundreds are 

1 ■ *^ TOT contained in 526 hundreds 175 times, and 1 
hundred remainder. 1 hundred plus the partial 
remainder 95 is the entire remainder, 195. 

Hence the quotient is 175, and 195 remainder, or 175 JJJ. 
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13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 



6825 
2968 
3876 
4986 
89687 
85693 



by 30. 
by 40. 
by 300. 
by 400. 
by 2000. 
by 3000. 



19. Divide 43869 

20. Divide 38574 

21. Divide 63658 

22. Divide 71435 

23. Divide 88728 

24. Divide 99953 



by 4000. 
by 5000. 
by 6000. 
by 7000. 
by 8000. 
by 9000. 



25. Divide 14992 by 37. 



Process. 
Divisor. Dividend. Quotient 

37)14992(405^ 
148 

192 
185 



Analysis. — 37 is not contained 
in I ten-thousand any ten-thousand 
times ; hence we unite the ten-thou- 
sand with the thousands, making 
14 thousands. 37 is not contained 
in 14 thousands any thousand times; 
hence we unite the thousands with 
17 the hundreds, making 149 hun- 

dreds. 
37 is contained in 149 hundreds 4 hundred times and a remain- 
der. The 4 is written in the quotient and the divisor multiplied by 
it, giving as a product 148 hundreds, which is written under units 
of the same order in the dividend. Subtracting, there is a re- 
mainder of 1 hundred. 

The 1 hundred is united with the 9 tens, making 19 tens. 37 is 
not contained in 19 tens any ten times ; therefore there are no tens 
in the quotient, and is written there in tens* place. 

The 19 tens are united with the 2 units, making 192 units. 37 
is contained in 192 units 5 times. The 5 is written in units' place 
in the 'quotient and the divisor multiplied by it, giving for a prod- 
uct 185, which is written under units of the same order in the 
partial dividend. Subtracting, there is a remainder of 7. 
Hence the quotient is 405, and 7 remainder, or 405jV' 

Proof.— 405 X 37 + 7 = 14992. Hence the work is correct. (Prin., 
Art. 100.) 

106. When the steps in the solution of an example in divis- 
ion are written, the process is called Long Division. 
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Rule. — Write the divisor at the left of the dividend with a 
curved line between them. 

Find how many times the divisor is contained in the fewest 
figures on the left hand of the dividend that will contain it^ and 
write the quotient on Hie right. 

Multiply the divisor by this quotient and place the product under 
the figures divided. Subtract the result from the partial dividend 
used, and to the remainder annex the next figure of the dividend. 

Divide as before until all the fibres of the dividend have been 
annexed to the remainder. 

If any partial dividend will not contain the divisor, write a 
cipher in the quotient, then annex the next figure of the dividend 
and proceed as before. 

If there is a remainder after the last division, write it after the 
quotient, or with the divisor under it as part of the quotient. 

Proof. — Multiply the divisor by the quotient, and to the prod- 
uct add the remainder, if any. If the work is correct, the result 
will equal the dividend. 

1. To aid beginners in determining the 
quotient figure, it may be advantageous to 
form a table of the products of the divisor 
multiplied by each of the first nine numbers, 
as given in the margin. 

The, quotient figure may thus be deter- 
mined readily by comparing each partial 
dividend with the products in the table. 

Divide : Divide : 

26. 6790 by 10. 33. 2310 by 42. 

27. 4202 by 11. 34. 

28. 2556 by 12. 35. 

29. 6480 by 15. 36. 

30. 3978 by 13. 37. 

31. 8974 by 14, 38. 

32. 1365 by 21. 39. 



37X1 = 


= 37. 


37X2 = 


= 74. 


37X3- 


.111. 


37X4 = 


= 148. 


37X5- 


rl85. 


37X6 = 


r222. 


37X7 = 


r259. 


37X8 = 


= 296. 


37X9 = 


r333. 



1488 by 31. 
2747 by 41. 
2310 by 42. 
3504 by 73. 
3796 by 52. 
3591 by 63. 
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6084 by 62. 


68. 


125712 by 216. 


3444 hj 82. 


59. 


203616 by 303. 


3367 by 91. 


60. 


232815 by 415. 


3024 by 84 
2697 by OX* 


61. 


2»S«eTEy 672. 


62. 


101618 by 149. 


56394 by 78. 


63. 


238941 by 673^ 


68176 by 96. 


64. 


483813 by 561. 


57834 by 63, 


66. 


347904 by 768. 


12480 by 24. 


66. 


210368 by 608. 


50864 by 94. 


67. 


218499 by 421. 
!62. 
!134. 
101^ 
>326. 
)181v 

iooe. 

i024. 
)1S3. 



le put isto 
how mauy 



400. How 
unoimt of 



ies. How 
}854 cubic 



DIVISION. 81 

82. How many schooners, each carrying 8700 bushels of 
wheat, will be required to carry 843900 bushels? 

83. If a railroad company pays $1750 for constructing a 
car, how many cars can be made for $78750? 

84. The average daily receipts of a ferry-boat are $325. 
In how many days will the receipts amount to $75000? 

85. The stock of a railroad company is $2565000. If it 
is divided into shares of $500 each, how many shares are 
there ? 

86. Mount Everest in Asia is said to be 29100 feet high. 
Sinc« there are 5280 feet in a mile, how many miles high 
is it? 

REVIEW. 

obaIj exercises. 

107. 1. How many hats at $4 apiece can be exchanged 
for 6 yards of broadcloth at $6 per yard? 

2. A drover bought 12 lambs for $24 and sold them at 
a gain of $12. How much did he get for each? 

3. If 5 barrels of flour are worth $40, how many yards 
of cloth worth $3 per yard will 3 barrels of flour purchase ? 

4. A farmer exchanged 5 firkins of butter worth $20 a 
firkin for some money, and flour at $8 per barrel? How 
many barrels of flour did he get, if be received only $4 in 
money ? 

5. If 6 bushels of wheat are worth $12, how many 
bushels must be given for 4 tons of hay at $8 per ton ? 

6. A man bought a horse for $120. After expending 
$80 in training him he sold him for $250. How much did 
he gain? 

7. A newsboy bought 10 papers for 35 cents and sold 
them so as to gain 15 cents. How much did he get apiece 
for them? 
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8. A grocer bought 7 barrels of flour at $6 per barrel, 
and sold it at a gain of 814. How much did he get per 
barrel for it? 

9. A clothier bought 10 garments for $50 and sold them 
at $7 apiece. How much did he gain? 

10. If a man earns $12 per week, but spends 85 for his 
board and $2 for other expenses, in how many weeks will 
he save $50 ? 

11. A man sold 12 sheep at 83 per head and 6 calves at 
84 per head, receiving his pay in five-dollar bills. How many 
bills did he receive? 

12. I had 840, spent 810, and then earned enough to pur- 
chase 8 yards of cloth at 88 per yard by using all my money; 

How much did I earn? 

13. I purchased 10 tons of coal for 870 and sold it so 

as to gain 820. How much did I gain per ton ? 

14. A boat ran up a river 8 hours at the rate of 10 miles 
per hour and came down in 5 hours. What was its rate per 

hour coming down? 

15. The wages of a lad are 83 per week. In how many 
weeks can he earn enough to buy a suit of clothes for 816, 
if he pays 81 per week for other expenses? 

16. If 10 gentlemen and 15 ladies go on an excursion, 
and the expenses, which are 84 for each person, are paid 
by the gentlemen, how much must each gentleman pay? 

17. Multiply 20 by 4, add 4, divide by 7, add 6, divide 
by 3, subtract 3, and add 2. What is the result? 

18. Multiply 8 by 3, add 1, divide by 5, multiply by 2, 
add 2, divide by 3, multiply by 10. What is the result? 

19. Multiply 6 by 5, add 6, divide by 9, add 6, multi- 
ply by 3, subtract 3, divide by 9. What is the result? 

20. Multiply 8 by 4, subtract 2, divide by 5, add 4, 
divide by 2, multiply by 7, add 1, and divide by 9. What 
is the result? 



\ 
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21. Divide 36 by 9, multiply by 5, add 4, divide by 6, 
subtract 2, multiply by 8, subtract 4, divide by 3. What 
is the result? 

TVRITTEN EXERCISES. 

108. The Parenthesis, ( ), shows that the numbers in- 
cluded within it are to be subjected to the same operation. 

Thus, (5 — 3) X 3 shows that 5 — 3, or 2, is to be multiplied by 3. 

109, The Vinculum, , may be used instead of the 
parenthesis. 



Thus 5—3 X 3 may be used instead of (5—3) X 3. 
110. Find the value of the following: 

1. (312+ 36) — (381— 215) — 65. 

2. (214— 81) — (115 — 18 + 6) + 10. 

3. (413 — 200) — (118-24 — 4 + 6) + 3. 

4. (171— 86) — (Tx^ + 27) + 10. 

5. (3X4)X9— (4 + 8)-^3 + 5. 

6. (5 + 2 + 6)x4 — (7 + 8 — 3)--6 + 10. 

7. If 8 horses cost $1624, what will 5 horses cost? 

Process. 

8 horses = $1624 Explanation. — In analyzing examples like 

1 i^*ijZ « of)o this proceed from the given number to 1 and from 

'^T^^ A^/N^- "^^ to the required number, 

5 horses = $1015 ^ 

8. In 15 square miles there are 9600 acres. How many 
acres are there in 28 sgljkjj miles? 

/ 15 squ&re miles = 9600 acres 

[ ,1 square mile = 640 acres 

28 square miles = 17920 acres 



\ 
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9. In 52 quires of paper there are 1248 sheets. How 
many sheets are there in 60 quires? 

Pkocess. 

52 quires = 1248 sheets 

1 quire = 24 sheets 

60 quires = 1440 sheets 

10. In 17 miles there are 29920 yards. Ho^ many yards 
are there in 35 miles? J 

11. If 20 barrels of flour weigh 3920 poun(|s, how much 
will 37 barrels weigh? 

12. If 35 acres of land cost J1750, how '•uch will 80 
acres cost at the same rate ? 

13. If 12 barrels of flour are worth $132, what will 36 
barrels cost? 

14. If 117 tons of coal are worth $702, how much are 
235 tons worth ? 

15. If a farmer receives $2275 for 13 horses, for how 
much would 27 horses sell at the same rate ? 

16. If 21 bushels of wheat weigh 1260 pounds, how much 
will 83 bushels weigh?' 

17. A man paid $126 for 21 barrels of flour. How much 
would 85 barrels cost at the same rate? 

18. A farmer sold 18 calves at the rate of 3 for $33. 
How much did he get for them? 

19. A's farm contained 227 acres. B's lacks 12 acres of 
being twice as much ; C's lacks 42 acres of being 3 times as 
much as B's; and D's as much as A's and C's. How many 
acres were there in each farm? • 

20. Two men leave the sarffev^ce and travel in opposite «. 
directions, one at the rate of 30 miles per day, and t> 
other at the rate of 37 miles per -day. How far will th i 
be apart at the end of 12 days? i 

21. A farmer wished to obtain $260; therefore he / 

f 
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72 bushels of wheat at $1.50 per bushel and enough apples 
at $2 per barrel to obtain the sum required. How many 
barrels of apples did he sell ? 

22. I bought 300 barrels of apples at $3 per barrel. If 
120 barrels decayed, at what rate must the rest be sold so 
that I may not lose ? 

23. If a book-keeper receives $1400 per year for his serv- 
ices, and his expenses are $840, in what time can he save 
enough to buy 32 acres at $140 per acre? 

24. Mr. B. bought 140 acres of land for $17500, but sold 
enough at $120 per acre to amount to $9600. If he sells 
the rest of the land at cost, will he gain or lose, and how 
much? 

QUESTIONS FOR REVIE^AT. 

111. What is division? What is the dividend? What is the 
divisor? What is the quotient? What is the remainder? What 
is the sign of division? What does it show? What other ways 
are there of indicating division? When any thing is divided into 
two equal parts, what are the parts called? How are they ex- 
pressed by figures? When any thing is divided into three equal 
parts, what is each part ©ajled? When into four equal parts, 
what is each part called? When in twenty-five equal parts, what 
is each part called? How are equal parts of a number expressed 
by figures? 

Repeat the table of division. What is short division? What 
is long division? What is the principle in regard to the prod- 
uct of divisor and qi|otient, plus the remainder? What is the 
principle in regard to dividing by 10, 100, 1000, etc.? What is 
the rule for division? How is division proved? 

What is the parenthesis? What does it show? What is the 
vinculum? How may it be used?" 

What is subtraction? What are the principles of subtraction? 
What is multiplication? What are the principles of multiplica- 
tion? What is the multiplicand? What is the multiplier? What 
is the product? 



FACTORING. 

OBAI. EXEBCISES. 

110. 1. What is the product when 3 is multiplied by 2? 
What are 3 and 2 of their product? 

2. What numbers multiplied together will produce 9? 
What are 3 and 3 of 9 ? 

3. What numbers multiplied together will produce 12? 
What are 3 and 4, or 6 and 2, of 12 ? 

4. What are the factors of 20? Of 36? Of 15? Of 18? 

5. What are the factors of 27 ? Of 25 ? Of 32 ? Of 49 ? 

6. What are the factors of 21 ? Of 33 ? Of 50 ? Of 35 ? 

7. What are the factors of 63? What then is 7 of 63? 

8. What is 9 of 18? What is 5 of 25? What is 8 of 32? 

9. What numbers will exactly divide 18? 25? 36? 49? 

10. Give the exact divisors of 42, 96, 35, 50, 27, 72. 

11. Give the exact divisors of 36, 40, 48, 70, 80. 

12. Give the exact divisors of 44, 56, 64, 84, 96. 

13. What numbers between and 10 can not be divided 
by any number except themselves and 1 ? 

14. What numbers between 10 and 20 can not be divided 
by any number except themselves and 1 ? Between 20 and 
30? 

15. What numbers between and 10 can be divided by 
other numbers besides themselves and 1 ? Between 10 and 
20? Between 20 and 30? 

16. Select from the following the numbers which can not 
be divided by any numbers beside themselves and 1 : 35, 42, 
37, 56, 61, 81, 93, 45, 84. 

17. Select from the following the numbers that can be 
divided by other numbers besides themselves and 1 : 24, 36, 
13, 18, 23, 37, 50, 51, 21, 85, 47, 59. 

(86) 
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DEFINITIONS. 

111. An Integer is a number that expresses whole units. 

I 

Thus, 46, 32 are integers, or integral numbers. 

112. An Exact Divisor of a number is an integer that 
will divide it without a remainder. 

Thus, 2, 3, 6, and 9 are exact divisors of 18. 

113. The Factors of a number are the integers which, 
being multiplied together, will produce the number. 

Thus, 6 and 8 are the factors of 48. 

114. A Prime Number is one that has no exact divisors 
except itself and 1. 

Thus, 1, 3, 5, 7 are prime numbers. 

115. Prime Factors are factors that are prime numbers. 
Thus, 3 and 5 are prime factors of 15. 

116. A Composite Number is one that has exact divisors 
besides itself and 1. 

Thus, 12 and 15 are composite numbers. 

117. An Even Number is one that is exactly divisible 
by 2. 

Thus, 8, 12, 16 are even numbers. 

118. An Odd Number is one that is not exactly divisible 
by 2. 

Thus, 1, 3, 5, 7, 9 are odd numbers. 

U9. Factoring is the process of separating a number into 
its Actors. 

120. An Exponent is a small figure used to indicate how 
many times a number is used as a factor. 

Thus, 4' indicates that 4 is used as a factor three times. 
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121. Principles. — 1. Every factor of a number is an exact 
divisor of it, 

2. The only eixxuA divisors of a number are its prime factors, 
or ike product of two or mjore of them. 



WRITTEN EXERCISES. 

122. 1. What are the prime factors of 336? 
Process. 



2)336 



Analysis. — Since every factor of a number is a divisor 



i- of it (Prin. 1), we may find the prime factors of 336 by 

2 ) 84 dividing by the exact divisors that are prime numbers. 
2)42 Dividing, the prime factors of 336 are found to be 2, 

g— 2, 2, 2, 3, and 7, or 2*, 3, 7. 



Rule. — Divide the given number by any prim£ number that 
will exactly divide it. Divide this qmtienJt by another prime 
number^ and so continue untU Hve quotient is a prime number. 

The several divisors and the last quotient unll be the prime 
factors. 

What are the prime factors: 

2. Of 168? • 12. Of 625? 22. Of 1280? 

3. Of 224? 13. Of 912? 23. Of 1152? 

4. Of 144? 14. Of 832? 24. Of 3204? 

5. Of 198? 15. Of 990? 25. Of 2500? 

6. Of 216? 16. Of 1008? 26. Of 1296? 

7. Of 484? 17. Of 1120? 27. Of 1680 J^ 

8. Of 576? 18. Of 1176? 28. Of 2016?* 

9. Of 432? 19. Of 125^ 29. Of 2304? 

10. Of 672? 20. Of 1024? 30. Of, 2436? 

11. Of 396?. 21. Of 1728? 31. Of 2890? 



i- 
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OANC3ELLATION. 

ORAL EXERCISES. 

123. 1. How many times is 2 times 5 contaiDed in 4 times 
5 ? 2 times 3 in 4 times 3 ? 2 times any number in 4 times 
that number? 

2. How many times is 4 times 7 contained in 8 times 7 ? 4 
times 35 in 8 times 35 ? 4 times a certain number in 8 times 
the same number ? 

3. How many times is 6 X 12 contained in 18x12? 
5 X 23 in 15 X 23? 7 times 47 in 21 times 47? 

4. What is the quotient of (24 X 17 ) ^ ( 12 X 17 ) ? Of 
( 63 X 24 )-^( 9 X 24 ) ? Of 48 times 61 divided by 24 times 61 ? 

5. In determining the quotient^ what numbers may be 
omitted from both dividend and divisor? 

124. Cancellation is the process of shortening computa- 
tions by rejecting equal factors from dividend and divisor. 

125. Principle. — Rejecting equal factcrs from both dividend 
and divisor does not alier the quotieiit. 



WRITTEN EXERCISES. 

126. 1. Divide:4x6x8xl0Jbyi^X3x4xl5. 

Process. Analysis. — The dividend is writ- 

2 2 2 2 ^^ above the, divisor, with a line 

4X6X^X10 16 between them, as in division. 

~ -z 2 Tk ^^~o ^^ ^i* Since the factors 2, 3, and 4 are 

^XpX^XJp ^ factors of 4, 6, and 8 in the divi- 

dend, we reject them from both, 
leaving the factors 2, 2, and 2 in the dividend. Since the factor 5 is 
common to 10 in the divisor and 15 in the dividend, it is also re- 
jected, leaving 2 in the dividend and 3 in the divisor. 

The product of the uncancelled factors of the dividend is 16 and 
the divisor 3; hence the quotient is -y, or 16 -J- 3, or 5 J. 
8 
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Rule. — R^ect from the dividend and divisor all factors 
common to both, and then divide the 'product of the remaining 
factors of the dividend by the product of the remaining factors 
of the divisor. 

When all the factors of hoth dividend and divisor are cancelled 
the quotient is 1, for the dividend will then exactly contain the 
divisor anee. 

Divide, using cancellation: 

2. 4X 5 X 7 X 9 by 2 X 2 X 6 X 7 X 3. 

3. 8X9X 12 X 16 by 4X3X5X6 X"20. 

4. 2 X 3 X 8 X 12 X 24 by 6 X 4 X 36 X 4. 
6. 15 X 20 X 25 X 27 by 10 X 15 X 18 X 25. 

6. 18 X 24 X 32 X 36 by 9 X 48 X 4 X 18. 

7. 25 X 30 X 40 X 35 by 20 Xl5 X 18 X 7. 

8. '40 X 48 X 54 X 60 by 30 X 24 X 72 X 3. 

9. 30 X 49 X 64 X 25 by 15 X 35 X 24 X 10. 

10. 12 X 60 X 36 X 70 by 28 X 48 X 6 X 5. 

11. 32 X 36 X 33 X 45 by 24 X 30 X 44 X 9. 

12. 40 X 27 X 32 X 21 by 24 X 18 X 16 X 14. 

13. 30 X 36 X 24X 42 by 45 X 27 X 8 X 28. 

14. 27 X 32 X 45 X 36 by 18 X 24 X 9 X 6. 

15. 45 X 28 X 36 X 56 by 49 X 4 X 18 X 18. 

16. 27 X 28 X 35 X 49 by 18 X 21 X 40 X 28. 

17. 45 X 60 X 63 X 28 by 27 X 20 X 25 X 21. 

18. 55 X 36 X 27 X 42 by 12 X 25 X 35 X 33> 

19. 36 X 64 X 25 X 40 by 32 X 50 X 18 X 10. 

20. 56 X 18 X^32 X 49 by 16 X 36 X 42 X 28. 

21. 32 X 45 X 72 X 15 by 64 X 18 X 36 X 30. *^ 

22. 64 X 15 X 63 X 24 by 30 X 21 X 56 X 12. 

23. 44 X 20 X 50 X 36 by 55 X 10 X 25 X 18. 

24. 56 X 36 X 35 X 24 by 40 X 48 X 21 X 18. 

25. A merchant purchased 13 firkins of butter each con- 
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taming 39 pounds at 32 cents a pound, and paid for it with 
4 patterns of silk of 13 yards each. How much was the 
silk worth per yard? 

26. A grocer exchanged 27 chests of tea, each containing 
48 pounds, worth 40 cents a pound, for 18 pieces of dress 
goods, each containing 60 yards. What was the price per 
yard of the dress goods ? 

27. A stationer had 28 packages of cards, each containing 
24 cards, which he exchanged for 21 packages of note-paper, 
each containing 24 .sheets, worth 2 cents per sheet. What 
were the cards worth apiece? 

28. Four farms, each containing 80 acres, worth $72 per 
acre, were exchanged for 5 farms, each containing 96 acres. 
What was the value per acre of the farms received in ex- 
change? 

29. A former exchanged 8 bushels of wheat, at $2 per 
bushel, for 3 pieces of muslin, worth 10 cents per yard. 
How many yards were there in each piece? 

aUESTIONS FOR REVIE^AT. 

127« What IB an integer? What is an exact divisor? What 
are factors? What is a prime number? What are prime factors? 
What is a composite number? What is an even number? What 
is an odd number? What is factoring? What is an exponent? 
What are the principles relating to factors? What is the rule 
for finding prime factors? 

What is cancellation? What is the principle relating to can- 
cellation? What is the rule for cancellation? When all the fac- 
tors are cancelled, what is the quotient? 

What is division? What is the dividend? What is the divisor? 
What is the quotient? What are the signs of division? When 
any thing is divided into two equal parts, what is each part 
called? What is each part called, when any thing is divided 
into seven equal parts? When into thirteen? What is the rule 
for long division? How is division proved? 



128. !■ When an apple is di- 
vided into boo equal parta, what 
is each part called ? 

2. How many /laiueg of an ap- 
ple are equal to a whole apple? 

3. When a pear is divided into three equal parts, what 
is each part tailed? What 

are two of the parts called? 

4. How many thirds of a 
pear are equal to a whole pear? 

5. If an orange is cut into 

four equal parts, what is piich part called? What are two 
of the parts called ? What are 
three of the parts called? 

6. How many fourths of an or- 
ange are equal to a whole orange? 

7. When any thing is di- 
vided into five equal parts, what is each part called ? What 
are three parts called ? 

8. When any thing is divided into six equal parts, what 
is each part called? What are five parts called? 

9. How many fifths are equal to a whole? 

10. When any thing is divided into fiJUen equal parts, 
what is each part called? What are ten parts called? 

11. How many fifteenths are equal to a whole? 
(«) 
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12. If 8 cents are divided equally amoDg 4 boys^ what part 
of the money will each have? 

13. How many cents are one-fifth of 10 cents? 

14. How many apples are one-third of 6 apples? 

15. How many boys are there in a group, if 12 boys are 
placed in four groups? 

16. Six boys divided 12 fishes, which they had caught, 
equally among themselves. How many did each geU What 
part of the whole did each get? 

DEFINITIONS. 

139. A Fraction is one or more of the equal parts of 
any thing. 

130, Two numbers written, one above the other,, with a 
line between them are used to express a fraction. 

131 • The Denominator is the number which shows into 
how many equal parts a thing has been divided. It is 
written below the line. 

Thus, in the fraction |, 5 is the denominator. It shows that 
something has heen divided into five equal parts. 

132. The Numerator is the number which shows how 
many parts form the fraction. It is written above the line. 

Thus, in the fraction f, 3 is the numerator. It shows that 
the fraction contains 3 of the 5 equal parts. 

133. The numerator and denominator are called the 
terms of a fraction. 

134. A Proper Fraction is one in which the numerator 
is less than the denominator. 

Thus, I, {, If, are proper fractions. 

The value of a proper fraction is therefore less than 1. 
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* 

135. An Improper Fraction is a fraction in which the 
numerator equals or exceeds the denominator. 

Thus, f , J, If, are improper fractions. 

The value of an improper fraction is therefore 1 or more than 1. 

136. A Mixed Number is a number expressed by an 
integer and a fraction. 

Thus, 3^, 5f, 6^, are mixed numbers. 

137. A fraction may be regarded as expressing unexecuied 
divisum. 

Thus, -^^ is equal to 12-f-4; Y is equal to 18-5-6. 

138. To read and write fractions. 

1. Read the expression ^. 

ExpiiANATiON. — Since the denominator 13 shows that the unit 
has heen divided into thirteen equal parts and the numerator 5, 
that five of the these parts form the flection, it may be read five 
of the thirteen equal parts, or five thirteenths. 

Read the following expressions : 

i TT 'S i "TU T^ TT -Ta AAA 
TU Tf T(f "W^ tJ fi TT TS YT Tf'A 

Express by figures: 

2. Three eighths. Seven twelfths. 

3. Nine tenths. Seven elevenths. 

4. Fifteen twenty-thirds. Eighteen twentieths. 

5. Sixteen twenty-firsts. Fifteen forty-seconds. 

6. Eighteen thirty-fifths. Nineteen fortieths. 

7. Twenty-four thirty-seconds. • Nine forty-fourths. 

8. Twenty-six forty-thirds. Eighteen thirty-sevenths. 

9. Thirty-six forty-sevenths. Twenty-four sixtieths. 
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10. Thirty-eeven twenty-ninthB. Forty-three fifty-firsts, 

11. Interpret the expression f. 

AsALtBiB.^ represents 5 of the 7 equal parts, into which 
an; thing is divided. It also represeula oDe-seveuth of 5 and 
6 divided hj 7. It is read fim-tevenlht. 



Interpret in like manner : 






12. f. 15. JJ. 

13. f 16. tt. 

14. |. 17. A- 


18- »• 

19. a- 

20. H- 


21. iJ. 

22. «■ 

23. ». 



REDUCTION OP FRACTIONS. 

139. To redaoe Fraotions to tlieir smallest or lowest 
terma. 

1. Id ^ dollar how many 
fourths of a dollar are there? 
In ^ of an apple how many 
fourUis are there? 

2. In i of a line how 
many sixths are there? How 

many sixths are there in ^ of a yard? 

3. How are the terms of the fraction J obtained from 
those of J? f from J? 

4. Since the terms of the fraction | are obtained from 
those of J, by multiplying them by 2, how may the terms 

. of ^ be obtained from those of |? 

5. Since the terms of the fraction | are obtained from 
those of ^, by multiplying them by 3, how may the terms 
of J be obtained from J? 

6. Change ^ to Sths. 9, Change ^ to halves. 

7. Change J to 9ths. 10. Change | to thirds. 

8. Change I to 16thB. 11. Change^ to fourths. 
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140. Beduction of Fractions is the process of changing 
their form without changing their value. "** 

141. A Common Divisor of two or more numbers is a 
number that is an exact divisor of each of them. 

143. A fraction is expressed in its Smallest or Lowest 
Terms, when its numerator and denominator have no common 
divisor. 

143. Principle. — Multiplying or dividing both terms of a 
fraction by t/ie same number does not change the value of the 
fraction. 



X 



WRITTEN EXERCISES. 



144. *1 . Reduce |^ to its smallest terms. 



Process. 
8)64__8_ 
8)80^10 
2) 8__ 4 
2)10"~ 5 



Analysis. — Since the fraction is to be reduced 
to its smallest terms we divide the terms of the 
fraction by 8 (Prin., Art. 143) and the terms of 
the resulting fraction by 2. The terms of the 
fraction f having no common divisor, f^ when 
reduced to its smallest terms is equal to f . 



Rule. — Divide the numerator and denominator by any corn- 
man divisoTy and continue to divide thua, untU the terms have 
no common divisor. 



Reduce to their smallest terms : 



2. if. 

4. if • 

5. H- 

6. f ^ 

7. -ff, 

8- H- 



10. ff. 

11. n. 

12. M- 

13. H. 

14.^. 
15. U- 



16. m 

17. m 

18. iM 



19. m 

20. m 



21. m 



22. m 



23. T^ 

24. m 

25. m 



26. Ml 

27. m 

28. m 

29. m 
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145. To reduce integers or mixed numbers to frac- 
tions. 

1. How many halves are there in 1 apple? In 2 apples? 
In 4 apples? 

2. How many thirds are there in 1 orange? In 2 oran- 
ges? In 4 oranges? In 6 oranges? 

3. How many fourths are there inl? In2? In3? 

4. How many thirds are there inl? In 3? In 5? 

5. How many fifths are there in 1? In 4? In 6? 

6. How many sevenths are there in 1? In 1^? In 1^? 

7. How many eighths are there in 1? In If ? In IJ? 

8. How many fifths are there in 2? In 2f ? In 3|? 

9. How many sixths are there in 3? In 3f ? In 4f ? 
10. How many ninths are there inl? In2f? In 5^? 



WRITTEN EXERCISES. 

146. 1. Reduce 17| to fifths. 

Pbocess. Analysis. — Since in 1 there are 5 fifths, in 17 

-- gg there are 17 times 5 fifths, or ^; and in 17 -f J 

o^ there are ^ + f , or ^. 
£^ + I == ^ Hence 17J is equal to V- 

Rule. — Multiply the integer by the given derwminator, to this 
product add the numerator of the fractixmal party and unite the 
remit over Hie given denominator. 

Reduce the following to fractions: 



2. 84. 


7. 19 1. 


12. 68|f. 


17. 49i^. 


3. 7^. 


8. 21|. 


13. 57|f- 


18. 68i|. 


4. 8^. 


9. 13^. 


14. 39^. 


19. 86|f. 


5. 7|. 


10. 26 f. 


15. 43^^. 


20. 91^. 


6. 9^. 


11. 31^. 


16. 86|i. 


21. 88|^. 
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147. To reduce fractions to integers or mixed num- 
bers. 

1. To how many dollars are 4 half-dollars equal? 

2. To how many dollars are 6 half-dollars equal ? 8 half- 
dollars ? 

3. To how many dollars are 4 quarter-dollars equal? 8 
quarter-dollars? 16 quarter-dollars? 

4. In 10 half-bushels, how many bushels are there? In 
12 half-bushels? In 20 half-bushels? 

5. How many units are there in 3 thirds? In 6 thirds? In 
12 thirds? In 15 thirds? 

6. How many hours are there in f hours? In ^ hours? 
In ^ hours? In ^ hours? 

7. How many dollars are there in $|? In $^? In $^? 
In $5^? In»^? Ine^? 

8. How many units are there in^? In^? In^^? 
InJ^? In^? In^? In ^? 



WRITTEN EXERCISES. 

148, 1. Eeduce ^^ to a mixed number. 

Pkogess. Analysis. — Since 9 ninths are equal 

„ -g o-i o . Q 9J2 ^ ^ **'^^^» ^^^ ninths are equal to as 

» ' ^ many units as 9 ninths are contained 

times in 218 ninths, or 24} times. Therefore ^^ = 24}. 

Rule. — Divide ihe numerator by the deiwminaior. 
Reduce to integers or mixed numbers: 

W- 13. W- 18- W- 

^. 14. ^. 19. i|f*. 

^. 15. ^. 20. 4l*- 

W. 16. i^. 21. ^^. 



2. ip. 


7. 


3. ^s., 


8. 


4. i|4. 


9. 


5. W- 


10. 


6. W. 


11. 
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149. To reduce dissimilar fractions to similar frac- 
tions. 

1. How many fourths of an apple are there in a whole 
apple? 

2. How many fourths are there in J of an apple ? 

3. How many sixths are there 
in a whole line? 




4. How many sixths are there in J of a line? 

5. How many sixths are there in J of a line? 

6. How many sixths are there in f of a line? 

7. How many eighths are there in a whole pie? 

8. How many eighths are there in J of a pie? In f ? 

9. How many twelfths are there in any thing? In ^ of 
it? In i of it? In f of it? In i of it? In f of it? In 
i of it? 

10. If i, J^, J, iy are changed into parts of the same size, 
what will be the size of the parts? 

11. Change ^ and i to sixths. 

12. Change i and J to fourths. 

13. Change J and J to twelfths. 

14. Change J and \ to fifteenths. 

150. Similar Fractions are those that have the same 
denominator. 

Thus, ^2 and /^ are similar fractions. 

151. Dissimilar Fractions are those that have not the 
same denominator. 

Thus, f and J are dissimilar fractions. 

152. Fractions that have the same denominator are said 
to have a common denominator. 

153. When fractions have their smallest common denom- 
inator it is called their least common denominator. 
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WRITTEN EXERCISES. 

154. 1. Reduce f , f, and -^ to similar fractions. 

Pbocess. Analysis. — Since the fractions are to "be 

8 _- 8 X 6 =3^ 18 changed to other fractions having the same 

denominator, we must multiply the terms of 
f = •§■ X 8 ^^ a* ea<ih fraction by such a number as will cause 

7 _7 x2 14 them to have the same denominator. (Prin., 

rt — firx2— «• Art. 143.) 

By examining the denominators, 4, 8, and 12, it is evident that, 
by multiplying 4 by 6, 8 by 3, and 12 by 2, the fractions will have 
a common denominator. Multiplying the terms of the fractions by 
these numbers severally, we have ^f , ^f, ^f. 

Beduce the following to similar fractions: 

o« -f^, ■jj'jyi -j^. y. J, -J, -f^. lo. -f^, -J-, ^. 

14. Beduce |, |, f , and f to similar fractions having their 
least common denominator. 

Pbocess. Analysis. — Since each 

3 = 3 denominator is to be mul- 

4 =^ 2 X 2 tiplied by some number 
/» __ o v/ 2 which will produce the 

ft 9 \/ 9 s/ 9 leoBt common denomina- 

A A ^^^ ^jjg jgjjg^ common de- 

Lea8tCom.Denom. 2X2X2X3 = 24. nominator must be the 

smallest number that will corUmn each of the denominators. It must 
therefore contain all the prime factors of the numbers, and no other 
factors. These -factors are 3, 2X2, 2X3, 2X2X2. Hence the 
smallest number which will contain all the prime factors of the 
given numbers, and no other factors, is 2 X 2X 2 X 3, or 24 Hence 
24 is the least common denominator. 

To change the given fractions to fractions having 24 for a com- 
mon denominator, the terms of the fraction ) must be multiplied 
by 8| of f by 6, of { by 4, of f by 3. Hence the fraction becomes 

«f» tt» ?t» }}• 
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Rule. — Find the lead common denominator by multiplying 
together the different prime factors of the given numbers. Mul- 
tiply the terms of each fra^ion by a number which urill cause 
each fraction to have the least common denominator. 

1. In finding the product of the difierent prime factors, each factor 
must be used the greatest number of times that it occurs in any 
of the given numbers. 

2. Beduce all mixed numbers to improper fractions. 

Reduce the following fractioDs to siniilar fractions having 
their least common denominator: 

15. i, I, T^. 18. ^, ^, ^. 21. If, 4^. «. 

16. f, ^, A- 19- A. ^> A- 22. 2^, if, 2 J. 

17. i, A. U' 20. if, ii. a- 23. H. 3i|, ti- 

QUESTIONS FOR REVIETAT. 

155* What is one of the two equal parts of any thing called? 
One of the six equal parts? One of the nine equal parts? How 
many thirds make a whole? How many sixths make a whole? 
What is a fraction? How many numbers are required to express 
a fraction? How are they written? What is the denominator? 
Where is it written? What is the numerator? Where is it writ- 
ten?' What are the terms of a fraction? What is a proper frac- 
tion? An improper fraction? A mixed number? How are frac- 
tional expressions interpreted ? 

What is reduction of fractions? What is a common divisor? 
When is a fraction in its smallest terms ? What is the principle 
relating to multiplying or dividing the terms of a fraction? What is 
the rule for reducing a fraction to its smallest terms ? What is the 
rule for reducing integers and mixed numbers to fractions? What 
is the rule for reducing fractions to mixed numbers and integers? 

What are similar fractions? What are dissimilar fractions? 
When have fractions a common denominator? When have frac- 
tions their least common denominator? What is the rule for 
reducing fractions to their least common denominator? In finding 
the least common denominator, how many times must each prime 
factor ol the denominators be used as a factor? 
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ADDITION OF FRACTIONS. 

156. 1. A lad had 2-fifths of a dollar and his brother 
gave him 3-fifths of a dollar. How much had he then? 

2. A boy worked ^ of a day for one man and -^ of a day 
for another. What part of a day did he work for both ? 

3. Jane solved f of her problems in the afternoon and \ 
in the evening. What part of her problems had she then 
solved ? 

4. A boy spent ^^ of a dollar for a book and ^ of a dollar 
for a cap. What part of a dollar did both cost? 

5. A farmer sold \ of his flock of sheep at one time and 
^ of them at another. What part of his flock did he sell? 

6. What kind of fractions can be added without changing 
their form? 

7. What must be done to dissimilar fractions before they 
can be added? 

167. Principles. — 1. Ordy similar frcuiions can be added. 
2. DissimUar fractions nmst be redvced to similar fractwns 
before adding. 

OBAIi IfiXEBCISES. 

158. 1. I paid $f for potatoes and $J- for turnips. How 
much did I pay for both? 

2. I sold f of a yard of cloth to one person and f of a 
yard to another person. How much did I sell to both? 

3. A girl earned $f by sewing, ^ by knitting, and $J 
by doing errands. How much did she earn? 

4. A boy worked | of a day for Mr. A. and i of sl day 
for Mr. B. How much did he work for both ? 

5. A man had f of an acre planted with potatoes and f 
of an acre planted with corn. How much land was planted 
with both ? 
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6. A man spent -| of his money at one time and \ of it 
at another. What part did he spend at both times? 

7. A boy caught 2 fishes, one of which weighed f of a 
pound and the other f of a pound. How much did both 
weigh ? 

8. A grocer sold -^ dozen eggs to one man, f dozen to 
another, and -^ dozen to another. How many dozen did he 
sell them all? 

9. I sold f of an acre of land to one man, ^ of an acre 
to another, and ^ to another. How many acres did I sell ? 

10. A farmer sold -^ of his grain to one man, -J^ of it to 
another, and ^ of it to another. What part of his grain 
did he sell? 

11. A boy paid ^ of a dollar for a sled, ^ of a dollar for 
a bow, and -J^ of a dollar for some arrows. How much did 
he pay for all ? 

12. A student paid $f for an arithmetic, Sf for a gram- 
mar, and $1^ for a geography. How much did he pay for 
all? 

13. James had $3|^, Henry had $2|, and James had $lf . 
How much had they all ? 

14. A man saved one week $4^, the next $3^, and the 
next i5\. How much did he save in the three weeks? 



WBITTEN EXSBCISES. 

169. 1. What is the sum of |, f , and |? 

Process. ANAiiYsis. — Since the frac- 

A _i_ j. _i_ 4 -— 25 I 80 I 82 -_. 87 ^ tions are not similar, they 

^ ^ must be changed to similar 

*^ ^* fractions before adding. 

The least common denominator of the given fractions is 40, and 
f ==fS> |=}J, and |=fj. Hence the sum of the given fractions 
will be the sum of }J, }g, and f{, which is }J, or 2^. 
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Rule. — Reduce the given Jmctions to simUar fracUom, add 
their numerciUyrs, and place the mm over the common denom- 
inator. When there are mixed numbers or integers, add the 
integers and fractions separately , and then add the results. 

If the sum be an improper fraction, it should be reduced to an 
integer or mixed number. 

Find the sum of the following: 

2. I, ^\, and ii, 10. If, 2|, 4^^, and 6| 

3. ^, ^, and ^. 11. 1|, 3f , 4^^, and 8| 

4. 3^, H» and tV 12. 3f , 5 J, 6^, and 5^ 

5. H, ti» and i. 13. 4i, 6^, 3f , and 8^ 

6. A, if, and iJ. 14. 5^, 6^, 5|, and 7f 

7. ^, ff, and |. 15. 4^, 5f , Gf, and TJ 

8. H» H» and 1 . 16. 3^, 5^, 3^, and Sff 

9. f , a, and i^. 17. 8^, 3f , 6^, and 4f 

18. A farmer sold a load of hay for $8f , a load of oats 
for $22f , and a load of wheat for $53f . How much did he 
receive for all? 

19. The wages of a machinist were, for January, 8123f ; 
for February, $96f ; for March, $131^. How much did he 
earn in the three months? 

20. An agent's traveling expenses for three weeks were as 
follows: the first week, $21f ; the second week, $30f ; the 
third week, $26f. How much were his expenses for the 
time? 

21. A man walked 26^ miles on Monday, 13^ miles on 
Tuesday, 21f miles on Wednesday, and 13^ miles on Thurs- 
day. How many miles did he travel in all? 

22. A man sowed 25f acres with wheat, 18f acres with 
oats, 19f acres with barley, planted 15^ acres with corn, and 
raised grass upon the rest of his farm. If he had 35f acres 
of grass, how many acres were there in his farm ? 
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SUBTRACTION OF FRACTIONS. 

160. 1. Jane earned f of a dollar and spent J of a 
dollar. How much had she left? 

2. A man who owned f of a factory sold f of it. What 
part did he then own? 

3. If I have f of a dollar and give away J of a dollar, 
what part of a dollar will I have left? 

4. A boy sold a book for $i that cost $J. What part 
of a dollar did he lose? 

5. A man who owned J of an acre of land sold f of an 
acre. What part of an acre had he left? 

6. What kind of fractions can be subtracted without 
changing their form? 

7. What must be done to dissimilar fractions, before they 
can be subtracted? 

161. Principles. — 1. Ordy similar fractions can be sub- 
traded, 

2. Dissimilar fractions must he reduced to similar fractions, 
before svbtra^iing. 

ORAL. EXEBCISES. 

163. 1. A man who had ^ of a bushel of peaches sold 
f of a bushel. What part of a bushel had he remaining? 

2. A boy paid f of a dollar for an arithmetic and f of 
a dollar for a grammar. How much more did he pay for 
the one than the other? 

3. If I have ^ of a dollar and spend ^ of a dollar, 
how much will I have left? 

4. If I have |^ of a dozen of marbles and lose f of a 
dozen of them, what part of a dozen will I have left? 

5. A lad hoed f of a field of com in a day. If he hoed 
■| in the forenoon, what part did he hoe in the afternoon? 
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6. James earns 6f per day, and Henry earns $|. How 
much more does James earn than Henry? 

7. Jacob had $2, but spent $|. How much had he lefl? 

8. Henr/s father earned $3 per day, but paid $^ ^^^ 
his board. How much did he have left? 

9. If I purchase a toy for $f , giving the merchant a 
two-dollar bill, how much should I receive in change? 

10. William had $10. If he paid $2 for a hat and $3J 
for a pair of trousers, how much did he have left? 

WRITTEN EXERCISES. 

163. 1. What is the difference between ^ and f ? 

Process. Analysis. — Since the fractions are not 

e similar, they must be made similar be- 

^^TO" TU TIT fore subtracting. 

The least common denominator of 
the given fractions is 40, and ^ = U and f = JJ. Hence the differ- 
ence between the given fractions is the difference between ff and 
Ji, which is fj. 

2. What is the difference between 6J and 2|? 

Pbocess. Analysis. — Since the numbers are composed 

/» 1 ng c 15 of int^ers and fractions, each may be subtract- 

of "22 = 2!! ed««Parately. 

^'S -^Tz fjX Beducing the fractions to similar fractions, 

3^^ it is evident that |J can not be subtracted 

from ^7f, henee 1, taken from 6, is united 

with t\. 1 or H + A=1J. Subtracting 2J|{ from SJJ, there is a 

remainder of S^^. 

RuIjE. — Reduce the fractions to rnnilar fractions, find the 
difference of the numerators, and write it over the common 
denominator. 

When there are mixed numbers or integers, svbtra/it ike /rao- 
^10718 and integers seiparaidy. 







FRACTIONS. 




1 


(3.) 


(4.) 


(5.) 


(6.) 


(7.) 


(8.) 


From 1 


f 


i 


* 


H 


H 


Take ^ 


i 


A 


i^ 


A 


A 


(9.) 


(10.) 


(11.) 


(12.) 


(13.) 


(14.) 


From 4 


^ 


A 


M 


« 


H 


Take -^ 


A 


A 


T^r 


A 


M 
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15. From 6f take 2^. 19. From 18^ take 9f. 

16. From 9| take 3^. 20. From 13 take ^. 

17. From 8^ take 2^. 21. From 22 take 8^. 

18. From 16| take 8f. 22. From l^ take lo|. 

Find the value of the following: 

23. i+l-i. 28. 3ir + 2 + ^-W 

24. l+f-i^. 29. 5-2i + 6i-A 

25. f +|— 1^. 30. 13^ — 2i— I+2J 

26. I -1 + 1^. 31. I6| + 2i-33§f + 6i 

27. 3^-4+ -J. 32. 6i-3S + 2^-lT2y 

33. Prom a farm of 104y^ acres there were sold 37f 
acres. How much was left? 

34. A horse cost $147f and a carriage $189J. How 
much more did the carriage cost than the horse? 

35. A man paid $21 9f for painting his house and $413^ 
for other repairs. What was the difference between the 
cost of painting and other repairs? 

36. The net profits of a grocer for the month of January 
were $369f ; for the month of February his net profits were 
$278|. How much more did he gain in January than in 
February? 

37. A woman having $25, paid $2^ for a pair of gloves, 
$3f for silk, and $8| for a bonnet. How much money had 
she left? 
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38. The proceeds of a sale at auction were $317-J-, of which 
$212^ was received in notes, $65 in bank-bills, and the rest in 
coin. How much was received in coin ? 

39. A clerk earned $60 per month. His expenses during 
that time were as follows: board $20f, washing $5f, other 
expenses $5^. How much did he save pet month ? 

40. The expenses of an office were as follows: for rent 
$18f, for cleaning $3 J, for clerk hire $62 J, for stationery 
$2^^. If the income was $100, how much were the net 
proceeds? 

MULTIPLICATION OF FRACTIONS. 

164. To multiply a fraction by an integer. 

1. At 2 fifths of a dollar per yard, what will 2 yards 
of cloth cost ? 

2. At f of a dollar per pound, what will 2 pounds of tea 
cost? 

3. If a man can e&m ^ of a dollar per hour, how much 
can he earn in 2 hours? How much is 2 times ■^? 3 
times -^? 

4. How much is 5 times -^J 6 times ^? 7 times 3^? 

5. How, then, may a fraction be multiplied by any num- 
ber? 

6. How much is 4 times f ? Express the result in small- 
est terms. How may this result be obtained from f ? 

7. How much is 6 times ^-^^ Express the result in small- 
est terms. How may this result be obtained from ^? 

8. In what other way, besides by multiplying the numera- 
tor, may a fraction be multiplied? 

165. Principle. — Mvltiplymg the nurmrator or dividing the 
deiwminator of a fraction by any number, multiplies the frac- 
tion by that number. 
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ORAL. EXERCISES. 

166. 1. If a man spends $f per day, how much will he 
spend in 8 days? 

2. At $f each, how much will 7 baskets cost? 

3. If paper is worth $f per package, how much will 10 
packages cost? 

4. What will 9 yards of cloth cost at $\^ per yard? 

5. If a man can mow f of an acre of grass in a day, 
how many acres can 12 men mow in the same time? 

6. If molasses is selling at $f per gallon, how much 
must be paid- for 10 gallons? 

7. If a man pays $^ for a book, how much will 20 
such books cost? 

8. When barley is worth $\^ per bushel, how much 
will 24 bushels be worth? 

9. If a man earns $1^ per day, how much will he earn 
in 6 days? 

10. If sugar is worth 8^ cents per pound, how much are 
5 pounds worth? 

11. When oranges are selling at 12| cents per dozen, how 
much will 5 dozen cost? 

12. At $6f per barrel, how much will 8 barrels of flour 
cost? 

13. What will 9 dozen of eggs cost at 10^ cents per dozen? 

14. What will 8 tons of hay cost at $8| per ton ? 

15. When hats sell at $3| apiece, how much will a hatter 
receive for 7 hats ? 

16. If a man walks 3| miles per hour, how far will he 
walk in 6 hours? 

17. If shingles are worth $4f per thousand, how much will 
8 thousand cost ? 

18. What will 3| pounds of rice cost at 9 cents per pound? 
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WRITTEN EXERCISES. 

167. 1. Multiply i^hjl. 

Pkocess. AKALYfitts. — 7*^time8 16 twenty- 

16 w 7 16X7 112 ci fi^'sts are 112 tWen^-firsts, or 5J. 
2iX' — 21 — 21 — ^i Or, 

Qf Since dividing the denominator 

multiplies the fraction (Prin.), 7 

2T X 7 == 2n-7=T = ^8 *i°i®8 Jf are -y, or 5J. 

Rule. — Multiply the numerator or divide the derwminator of 
the fraction by the integer. • 

1. In multiplying mixed numbers, multiply the integers and 
fractions separately, and add the results. ^ 

2. When posstbUf U8e canceUaUon. 

Multiply : Multiply : Multiply : 

2. ^ by 5. 6. if by 7. 10. 2f by 8. 

3. 3^ by 4. 7. ||by 6.-. .., 1:1.- 6| by 3. 

4. .^ by 5. 8. fj by 10. Yi. 1^| by 6. . 
6. H by 8. 9. if by 9. 13. 22^^ by 9.- 

14. What is^hje value of 18 yards of cloth at $f^ per yard? 

15. What will l6 magazines cost at $3^ each ? 

16. How much will a man earn in 12 days, if he gets $2 
per day? 

17. If a railway train moves at the rate of 20f miles per 
hour, how far will it go in 10 hours? 

18. How much will 18 yards of silk cost at $4| per yard? 

19. If a man works 8f hours per day, how many hours 
will he work Id 14 days? 

20. How much must be paid for board for 12 weeks at 
$7f per week? 

21. How much will 13 tons of anthracite coal cost at 
$6| per ton ? 
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22. How much will a man earn in 12 months, if his wages 
are $68f per month? 

23. When flour is ^Sf- per barrel, how much must be i)aid 
for 15 barrels? 

24. If the railroad &xe between two places is $6|^, what 
will the fare of 9 persoijs cost? 



168. To multiply an integer by a fraction. 

OBAIi 'SXKBCISES. 

1. William had 9^§XLQils, but lost ^ of them. How many 
did he lose? ' ^^ - 

2. James had J:^' chickens, but sold ^ of them. How 
many did he sell? 

3. A bookseller^ who had 12 books of the same kind, 
sold ^ of them. How many did he sell ? If he had sold f 
of them, how many would he have sold? 

4. How much will ^of a pound of sugar cost at 12 cents 
a pound? How much will f of a pound cost? 

5. Henry had 15 cents, but he spent ^ of the amount 
for a pencil. How much did he spend? If he had spent | 
of what he had, how much would he have spent? 

6. Mary had 8 chickens, but f of them died. How many 
died? 

7. A man earned $15 per week and paid f of the amount 
for his board. How much did his board cost him ? 

8. A man paid $16 for a coat and f as much for other 
garments. What did the other garments cost him ? 

9. The expenses of a dry-goods merchant were $18 per 
day and the expenses of a grocer ^ as much. What were 
the grocer's expenses ? 

10. David eHmed during the summer $20 and spent -^ 
of the sum for' clothing. How much did his clothing cost? 
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11. A servant worked for 24 days and was then ill -^ as 
many days as she worked. How many days was she ill? 

12. Oscar solved 22 examples, but James solved only ^ 
as many. How many did James solve ? 

13. David lost 30 marbles, but afterward found f of them. 
How many did he find ? 

14. Newton paid 20 cents for a slate and ^ as much for a 
book. How much did he pay for the book? 

15. A man paid $6 for coal and 2^ times as much for 
provisions. How much did he pay for provisions? 

16. A lady paid $10 for a bonnet and 3^ times as much 
for a dress. How much did her dress cost her? 



WRITTEN EXERCISES. 

169. 1. Multiply 36 by |, or find | of 36. 

Pbocess. Analysis.— To multiply 36 by J is to 

4 find J of 36. i of 36 is 4, and J = 6 

5 rt/> v^ e times 4, or 20. Or, 

36X-^ =20 Since f is J of 5, f of 36 = J of 6 

9 ? times 36, or aJ^^ = 20. 

Rule. — Multiply {he integer by the numerator of the fraction 
and divide the product by the denominator, 

1. When the multiplier is a mixed number, multiply by the 
integer and the fraction separately, and add the results. 

2. When posaibley use cancellcUion, 

Multiply: Multiply: Multiply: 

2. 12 by f . 8. 56 by ^. 14. 12 by 5f . 

3. 24 by 1 . 9. 64 by if. 15. 16 by 6f 

4. 36 by ^. 10. 76 by |f . 16. 18 by 6f . 

5. 19 by ^. .11. 81 by ^. 17. 24 by 7f 

6. 105 by ^. 12. 60 by ^, 18. 29 by 8f . 

7. 288 by ^f. 13. 72 by if. 19. 61 by 9f 
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20. A mill was valued at $6570. How much was the 
value of -f of it? 

21. The expenses of a pleasure excursion were $364. 
What would ^ of the expenses be? 

22. A drover bought 6f car-loads of cattle, paying on an 
average $1024 per car. How much did he pay for all ? 

23. The average rate per hour of a &st express train was 
45 miles. How far would it go in 6f hours? 

24. If a mowing machine costs $60 and a reaper 3f times 
as much, how much does a reaper cost ? 

25. What will be the cost of 9^ yards of silk at $3 per 
yard, 4^ yards of broadcloth at $7 per yard, and 13^ yards 
of cassimere at $2 per yard ? 

26. What will be the cost of 6J^ dozen arithmetics at $6 
per dozen, 5f dozen grammars at $8 per dozen, and 6^ dozen 
geographies at $9 per dozen ? 



170. To multiply a fraction by a fraction. 

ORAL. EXERCISES. 

1. If ^ yard is divided into 2 equal parts, what part of a 
yard will each part be ? How much is ^ of ^ of a yard ? 

2. K J of a yard is divided into 2 equal parts, what part 
of a yard will each part be? How much is ^ of ^? 

3. K ^ of an apple is divided into 2 equal parts, what 
part of the apple will each part be? How much is ^ of ^? 

4. If ^ of a cake is divided into 3 equal parts, what part 
of the cake will each part be ? How much is -^ of -J^ ? 

5. How much is J of I? iofj? i of i? iof^? 

6. How much is ^ of ^? Since ^ of ^ is 3^, how much 
is I of i? fofi? |ofi? 

7. A man having ^ acre of land sold ^ of it. What 

part of an acre did he sell? 

10 
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8. If a yard of crape costs $^, what part of a dollar will 
f of a yard cost? 

9. From a cistern ^ full of water ^ of the quantity leaked 
out. What part of the cistern was emptied ? 

10. How much is -^ of ^ ? Since ^ of ^ is 3^, how much 
isiofi? I of 4? i of I? ioff? I of I? 

11. When cloth is worth $^ per yard, what will ^ of a 
yard cost? What will f of a yard cost? 

12. Mr. Stone having a lot containing f of an acre sold ^ 
of it. What part of an acre did he sell? If he had sold 
•| of it, what part of an acre would he have sold? 

13. If a boy who had ^ spent ^ of it for candy, what 
part of a dollar did he spend? If he had spent f of it, 
what part of a dollar would he have spent? 

14. Mr. Steams, who owned f of a store, sold f of his 
share. What part of the whole store did he sell? 

15. What part of his farm does a man sell who sells f of 
I of it? 

16. What part of a dollar is f of Jf ? 



WRITTKN EXERCISES. 

171. 1. Multiply I by ^, or find f of |. 

Process. 
K A f\\/A f\ Analysis. — To multiply } by ^ is to 

8 7 ^X7 14 andtof|=|^=iV 
2 

Rule. — Reduce aU integers and mixed numhers to improper 
fra<ition8. 

Multiply the numerators together for the numeraior of the 
product and the denominaiors together for its denxyminator. 

When poMfihlA vac cancellation. 
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172. Integers may be expressed as fractions by writing 1 
as a denominator. 

Thus, 4 may be written as J. 

173. The word of between the fractions is equivalent to 
the dgn of mtdtiplicatwn. Such expressions are sometimes 
called Compound FractUyns. 

Thus J of ^ is equal to | X f 

Find : Find : Find : 

2. Jof f . 6. i^of |. 10. f of f of |. 

3. fof |. 7. HofH. 11. fof f of ^. 

4. f ofi|. 8. if off|. 12. |of f of f . 

5. I of If. 9. iioffl. 13. I of 3^ of A. 

Multiply: Find the value of: 

14. Abyif 17. llXi^XHXAX ^. 

15. AbyH. 1«- MX f XlXliX |. 

16. ttbyH. 19. ffxttxAxiixA. 

20. Multiply 4 of I of 4 by f of f of 5|-. 

21. Multiply I of I of 3^ by ^ of J^ of 7^. 

22. Multiply | of ^ of 16 by ^ of ^ of 4^. 

23. Multiply ^ of | of 2^ by | of ^ of 6. 

24. A man having 387^ acres of land sold f of it. How 
many acres did he sell? 

25. When hay is Worth $12f per ton, how much will ^ 
of a Um cost? 

26. There are 16^ feet in a rod. How many feet are 
there in 3^ rods? 

27. A man purchased f of 420f acres of land and then 
sold f of what he had bought. How many acres did he sell ? 

28. At an auction sale a cow was sold for $39f and a 
horse for 3§ times as much. For how much was the horse 
sold? 
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29. If a man has paid $31^, but owes 5f times as much 
as he has paid, how much does he owe? 

30. What will 32f yards of imported broadcloth cost at 
$4^ per yard? 

31. A grain merchant purchased 316^ bushels of barley 
iu one week and 5§ times as much wheat. How much 
wheat did he purchase? 

DIVISION OP FRACTIONS. 

174. To divide a fraction by an integer. 

1. A man divided 3 fourths of a dollar equally among 3 
boys. What part of a dollar did each receive? How much 
is 1^3? 

2. A man divided f of an acre into 3 equal lots. How 
large was each? 

3. Henry divided f of a melon equally among 3 boys. 
What part of a melon did each receive? How much is 
f^-v-3? 

4. In dividing a fraction, what part of the fraction is 
divided? 

5. If ^ of an orange is divided equally between two boys, 
what part of an orange does each receive ? 

6. If ^ of an estate is divided equally among 4 children, 
what part of the estate does each receive? How much 
is i^4? 

7. If ^ of a farm is divided into 5 equal fields, what part 
of the farm is in each field? How much is ^-^5? ^ 

8. In what other way, besides by dividing the numerator 
can a fraction be divided? 

175. Principle. — Dividing the numerator or mvUiplying the 
denominator of a fraction by any number divides the fraction by 
that number. 
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OBAX. EXERCISES. 



176. 1. If 4 pounds of tea cost $f, what will 1 pound cost? 

2. If 3 dozen oranges can be bought for ^, what do 
they cost per dozen ? 

3. If 5 yards of muslin cost $f , what will 1 yard cost? 

4. James sold 8 quarts of berries for $|. How much 
did he receive per quart for them? 

5. If J of a barrel of flour is divided equally among 3 
persons, what part of a barrel will each receive? 

6. When $| is paid for 4 pounds of coffee, what is the 
price per pound? - 

7. If 5 slates can be bought for $fj, what is the price 
of each? 

8. When 5 pounds of sugar can be bought for ^^^ what 
is the price per pound? 

9. If 3 y:irds of linen cost $f , what is the price per 
yard? 

10. If 3 bushels of potatoes are sold for $f , what is the 
price per bushel? 

11. If 5 bushels of oats are purchased for $^, what is the 
price per bushel? 

WRITTEN EXERCISES. 

177. 1. Divide |f by 7, or find | of i^. 

Process. Analysis. — Since dividing the numera- 

j. ^ 14-J-7 _2_ *^' ^^ * fraction divides the fraction 

i^~^ 16 1o (Prin.), the fraction |f may be divided 

Qj. by 7, by dividing the numerator by 7. 

Hence the result is ^^. Or, 
i-|"T-7= 15 X 7 ^^TT Since multiplying the denominator di- 

vides the fraction, the fraction may be 
divided by 7, by multiplying the denominator by 7. The result 
by both processes is the same. 
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Rule. — Divide the numerator or multiply the denominator 
of the fnustUm by the given integer. 

Divide: Divide: Divide: 

2. If by 4. 6. If by 13. 10. || by 21. 

3. if by 6. 7. li by 15. 11. |i by 18. 

4. ^ by 5. 8. II by 17. 12. |f by 36. 

5. ff by 8. 9, U by 19. 13. -if by 29. 

14. Divide llj by 4. 

Process. Analysis. — The mixed number may be 

^ ^ 3 Ajj reduced to an improper fraction and the 

* o «; process continued as before. Or, 

T" ~^ ^ ^ li ^^ ^TS The number may be divided without 

Qj, being reduced to an improper fraction. 

J >. -t 1 g Thus, 4 is contained in 11, 2 times and a 

/ 1 remainder of 3}, or ^^ and ^ divided by 

2-J-f- 4 equals ^. 

Divide: Divide: Divide: 

15. 21f by 6. 18. 36 f by 9. 21. 264f by 6. 

16. 13f by 4. 19. 29^ by 8. 22. 182| by 8. 

17. 19f by 5. 20. 61 f by 7. 23. 269^ by 5. 

24. A laborer earned J15| in 9 days. How much did he 
earn per day? 

25. Eight dozen books cost $90f. What was the cost 
per dozen? 

26. A farmer sold 12 bushels of wheat for $19f. How 
much did he receive for it per bushel? 

27. A grocer paid $8^ for 20 pounds of butter. How 
much did he pay per pound? 

28. The profits of a business for a month were $623f. 
If the sum is divided equally among 4 partners, what is 
the share of each? 

29. A father divided equally among his 4 children $367f . 
How much did each receive? 
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178. To divide an integer by a fraction. 

ORAL. EXERCISES. 

1. How many eighths are there in a dollar? At $^ each, 
how many books can be bought for $1 ? For $2 ? 

2. If butter is worth $J per pound, how many pounds 
can be bought for $1 ? For $2? For W 

3. If a man can mow ^^ of a field in one day, how long 
will it take him to mow the whole field? 

4. At >J each, how many slates can be bought for $1 ? 
How many at J|? How many at ^? 

5. At $i per hour, in how many hours can a man 
eam$l? At «f ? 

6. At $4- P^'^ yard, how many yards of ribbon can be 
bought for $1? At^? At $f ? At »^? At »f ? 

7. Six bushels of potatoes were distributed among some 
poor people, each person receiving f of a bushel. How 
many persons were there? 

8. At $f per gallon, how many gallons of molasses can 
be bought for »10? 

9. When rye is worth $J per bushel, how many bushels 
can be bought for $4? 

10. How many times is f contained in 6? In 8? In 10? 



WRITTEN EXERCISES. 

179. 1. Divide 10 by f , or find how many times f is con- 
tained in 10. 

Process. Analysis. — Since J is contained in 1, 

•[f\_^R 10X6 10 6 times, it is contained in 10, 10 times 6 

" ^ times, or 60 times, and | is contained in 

Qj* 10, J of 60 times, or 12 times. Or, 

Since in 10 there are -^j f is con- 
10=^; ^-4-1=12 tained in ^, 12 tunes. 
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Rule. — Multiply the irdeger by the denominator <^ the frao- 
tion and divide the product by the numerator. Or^ 

Reduce the dividend and divisor to similar fradions and 
divide the numerator of the dividend by the numerator of the 
divisor. 

1. Wh&n possible use cancellation, 

2. Reduce mixed numbers to improper fractions. 



Divide: 

2. 12 by f 

3. 18 by I 

4. 21 by I 

5. 36 by ^ 

6. 45 by f 



Divide : 

12. 26 by ^. 

13. 18 by ^. 

14. 34 by \i. 

15. 56 by i|. 

16. 39 by ff. 



Divide : 

7. 13 by I 

8. 23 by I 

9. 52 by I 

10. 36 by I 

11. 72 by -^ 

17. How many times is 3J contained in 28 ? 

18. How many times is 4J contained in 30 ? 

19. How many times is 3^ contained in 24? 

20. How many times is 4^ contained in 20? 

21. How many times is 8J contained in 100? 

22. How many lots containing f of an acre each can be 
formed out of a lot containing 12 acres? 

23. How many peaches at ^ of a cent each can be 
bought for 20 cents? 

24. When hay is worth $10^ per ton, how many tons 
can be bought for $45? 

25. How many cords of wood at J3f per cord can be 
bought for «29 ? 

26. How many pairs of boots at $3f a pair can be bought 
for $34? 

27. How many pictures worth $4f apiece can be purchased 
for $56 ? 

28. When apples are worth $3| per barrel, how many bar- 
rels must a farmer sell so that he may obtain $54 with which 
to pay his taxes? 
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180. To divide a fraction by a f^raction. 

OBAIi EXERCISES. 

1. How many pieces of ribbon J of a yard long can be 
made from a piece f of a yard long ? 

2. How many times can a cup, holding ^ of a gallon, 
be filled from a jar holding f of a gallon of vinegar? 

3. How many times can a boy fill a bag, which holds 
^ of a quart, from a box that contains f of a quart of 
cherries ? 

4. How many times is 1 fifth contained in 7 fifths? f 
inf? I in I? f inJ^? ^^^ in fi? A ^^ H? 

5. How many times is ^ contained in 1 ? 

6. Since J is contained in 1, eight times, how many 
times will it be contained in J? In J? In ^? In ^? 

7. How many times is f contained in 1 ? 

8. Since f is contained in 1, J of 8 times, or | times, 
how many times will it be contained in ^? In J? In J? 
In§? 

9. How many times is ^ contained in 1? ^ in 1? 
finl? 

10. How many times is \ contained in ^? ^ in ^? 
I in i? 

11. How many times is \ contained in J? f in J? 

I in J? 

12. At $^ per pound, how many pounds of tea can be 

bought for »|? 

13. How many quires of paper at $f per quire can be 
bought for «f ? 

14. How many pounds of honey at $^ per pound can be 
bought for $1 ? 

15. At 8f per yard, how many yards of cloth can be 
bought for $^? 

16. How many times is ^ contained in ff ? 

11 
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WRITTEN EXERCISES. 



181. 1. Divide f by f, or find how many times f is 
contained in f? 



Pbocess. 
Or, 



f-M=T^ 



9 



ANAiiYSis. — Since J is contained in 1 
3 times, f is contained in 1, one-half of 
3 times, or f times. 

Since f is contained in 1 f times, in 
f it will be contained { of f times, or 
•^ times. Or, 



I is equal to ^^ and f is equal to fj. ^ divided by fj is equal to ^. 

Rule. — Multiply the dividend by the. divisor inverted. Or^, 
Reduee the dividend and divisor to similar fractions and 

divide the numerator of the dividend by the numerator of the 

divisor. 

1. When possible, xise caTiceRation. 

2. Reduce mixed numbers and integers to improper fractions. 



Divide : 

2. I by f 

3. ^ by f . 

4. 4 by f 

5. i by |. 

6. I by f . 



Divide : 

7. i*r by ¥ 

8. I by f 

9- A by i 
10. ^ by I 

11- A by I 



Divide: 

12. U by ^ 

13. -^ by ^ 

14. M by I 

15. U^J i 

16. M by f 



17. Divide f of | of f by 5 times 4 of f of 4. 

Process. ExPLANATioK.-Insolv- 

iX|X-f-7-fXiX^Xi= ing examples like tiu8, all 

integers and mixed num- 
•JrXfXyX-5^X-fX-JXx = Y^^^2^ bers should be changed to 

improper fractions, and aU 
the fractions that are fcustors of the divisor should be inverted. Then find 
the product of the numerators for the numerator of the quotient, 
and the product of the denominators for the denominator of the 
quotient. 

When possible ttae eamceUation. 



FRACTIONS. 123 

18. Divide | of f of f of 8 by f of | of 6 . 

19. Divide | of ^^^ of | of 22 by f of | of | of 10. 

20. Divide J of ^ of -J of 3 by | of | of |^. 

21. Divide | of j of | of 9 by | off of f of 2. 

22. Divide | of J of | of 4 by | of | of ^ of 3. 

23. Divide f of f of | of 2J by | of | of | of 4. 

24. Divide I of ^4 of -^ of iby|of|of f of 7. 

25. If a man pays $1J per day for his board, for how 
long a time will $25 pay for it? 

26. How many pounds of beef at 11 J cents per pound 
can be purchased for 87^ cents? 

27. How many acres of land at $43J per acre can be 
bought for $237|? 

28. When flour is $7f per barrel, how many barrels 
can be bought for $59 ? 

29. How many plows at $11^ apiece can be bought for 
»67i? 

30. How many books at $3^ per volume can be purchased 
for«31i? 

31. How many diaries at 37^ cents each can be bought 
for 262^ cents ? 

32. When oranges are 12^ cents per dozen, how many 
dozen can be bought for 93f cents? 

182, Expressions of unexecuted division of fractions are 
sometimes written in the form of a fraction. 

Such expressions are sometimes called Complex Fractions. 

Thus, f-i-f may be written ^; 4J-5-{, -^. 

33. Find the value of the fractional form X- 

Pbogess. 



'*-f 


37. 


4 


*•«■ 


38. 


1 

4r 


86.1.. 


39. 


5 
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Fiud the value of the following: 

41 i 44 ^T 

42 ^i 45 1^X6 
I^TS* |of 6- 

183. A number and its relation to another number 
given, to find the other number. 



OBAX EXERCISES. 

1. $2 is |- of how many dollars? 3 cents ^ of how 
many cents ? 

2. 8 pounds is ^ of how many pounds? 8 pounds \ 
of how many pounds ? 

3o A man spent $8 for shoes, which was ^ of all the 
money he had. How much money had he? 

4. A lad earned 6 cents per hour, which was \ as much 
as his father earned. How much did his father earn? 

5. A grocer sold 6 gallons of molasses, wiiich was \ the 
quantity the cask contained. How much did the cask con- 
tain? 

6. In an orchard 10 apple-trees died, which was -^ of 
all the apple-trees in the orchard. How many apple-trees 
were there? 

7. If 12 is 2-thirds of a number, how much is -^ of the 
number? 

8. If 18 is 6-sevenths of a number, how much is i}- of the 
number? If 3 is i}- of the number, how much is the number? 

9. If 20 is 1^ of a number, how much is ^ of the num- 
ber? If 5 is "l^ of the number, how much is the number? 
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10. Of what number is 4 two-thirds? 

11. 8 is ^ of what number? 6 is f of what number? 

12. 9 is f of what number ? 8 is f of what number ? 

13. Henry earned $9, which was f of what James earned. 
How much did James earn? 

14. Mary solved 10 examples, which was ^ of the number 
her brother solved. How many did her brother solve ? 



WRITTEN EXERCISES. 

184. 1. 240 is I of what number? 

Process. Analysis. — Since 240 is f of a certain number, 

1 = 240 1-ninth of the number is | of 240, or 30; and 
X — 3Q since 30 is ^ of the number, the number must be 

Number = 270 ® ^^^^ ^^' ^^ ^^' ^^^^ 240 is f of 270. 
Find the number of which: 



2. 60 is f . 


7. 


120 is f . 


12. 1 is i. 


3. 45 is T^. 


8. 


108 is ^. 


13. 1 is f 


4. 72 is ^. 


9. 


110 is H. 


14. i^ is f. 


5. 81 is ^. 


10. 


132 is il- 


15. II is f 


6. 65 b ^. 


11. 


144 is ^. 


16. M ia f 



17. If J40 is f of my money, how much money have I? 

18. I sold a horse for $120, which was f of what he cost 
me. How much did he cost me? 

19. A lad earned $35, which was ^ of what his father 
earned in the same time. How much did his father earn? 

20. A freight-train ran 15 miles per hour, which was f as 
fast as an express-train. At what rate did the express-train 
rim? 

21. A man owned a farm of 160 acres, which was ^ of 
the size of his brother's. How many acres were there in his 
brother^s &rm? 
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22. A grocer's profits from the sale of butter were 8240, 
which was ^ of his profits on vegetables. What were his 
profits on vegetables? 



REVIEW. 

ORAL EXERCISES. 

185. 1. William had $|, James ?|, and Henry $f. How 
much had they all ? 

2. A man owned three lots. The first containing ^ acre, 
the second \ of an acre, and the third ^ of an acre. What 
part of an acre was there in all the lots ? 

3. In $5f how many fourths of a dollar are there ? 

4. Change 6^ to an improper fraction. 5f . 4f . 6J. 

5. Change V, -^, ¥> ¥, ¥> ¥> ¥> ft ^ integers or 
mixed numbers. 

6. Henry earned the following sums in four successive 
weeks : 85^, 84f , 86|, 83|. How much did he earn ? 

7. I sold a cow for 831J which cost me 828^. How 
much did I gain ? 

8. Two men engaged to mow a field of 18 acres. A 
mowed 5f acres, and B mowed the rest. How much did 
B mow? 

9. If I spend f of my money, what part of it have I 
left? 

10. I gave 815^ for a watch and had 810| left. How 
much money had I at first ? 

11. After paying 820f for a suit of clothes, Samuel found 
that he had 85f left. How much had he at first? 

12. A man who had 850, paid a debt of 818^, bought 
books for 85, and clothes for 810. How much had he left? 

13. A man sold a cow for 836, which was f of what she 
cost him. How much did she cost him ? 
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14. I sold a cow which cost me $45 for ^ of her cost. 
How much did I receive for her? 

15. After paying $48 for some goods, I found that I had 
but -f of my money left. How much had I at first ? 

16. A man sold a watch for $50, which cost him only f 
of that sum. How much did he gain by the sale ? 

17. A book-case which cost me $48 was sold for f of its 
cost. For how much did it sell ? 

18. What will 4 pairs of pantaloons cost at $5 J a pair ? 

19. I paid $20 for hats at $3^ apiece. How many did 
I buy? 

20. I bought 3 pieces of ribbon, each containing 6f yards. 
How many yards did I buy ? 

21. If a horse travels 40^ miles in 6 hours, at what rate 
does he travel per hour? 

22. A man who had 56| acres of land sold f of it. How 
many acres did he sell ? How many acres had he left ? 

■ 23. A man paid $40 for a cow. | of this sum was ^ of 
what he paid for a horse. How much did he pay for the 
horse? 

24. After selling f of my land, I had 50 acres left. How 
many acres had I at first ? 

25. After spending ^ of my money, I found I had $35 left. 
How much money had I at first ? 

26. William found that ^ of his money was J of Henry's. 
What part of Henry's would the whole of William's have 
been? 

27. One-half of A's age was f of B's. How many times 
B's age was A's ? 

28. If -J of what James earned per week was ^ of what 
David earned, how many times what James earned did 
David earn? 

29. If David earned $4 per week more than James, how 
much did each earn ? 



128 ELEMENTARY ARITHMETIC. 

30. f multiplied by another number gives a product of 
f. What is the multiplier? 

31. The difference between ^ of a number and ^ of it is 
5. What is the number ? 

32. James lost f of his marbles, and then bought ^ as 
many as he had left, when he found he had 40 marbles. 
How many had he at first? 

WRITTEN EXERCISES. 

186. 1. Find the sum of 6|, 9 A, and 18|. 

2. A man paid $7f for a barrel of flour, $4f for a cord 
of wood, and $6f for a ton of coal. How much did they 
all cost him? 

3. How much is 3^ + 5^ + 31 — 4i — 2i — 5i? 

4. Find the value of 6^ — 3^ + 2^ — 6 + | + If 

5. Find the value of f X (2^+ 3^) — | X (4^— 3f ). 
6! Find the value of (8J + 2|)^3i + 3| — 2. 

7. Find the value of (4i — 3|)-4-(4i — 3|) + f. 

8. A farmer exchanged 23^ cords of wood, at $4 per 
cord, for flour at 87 per barrel. How much flour did he 
receive ? 

9. How much will 5 men earn in 5\ days at 9S^ per day? 

10. Mr. Purdy bought 155 acres of land, which was ^ 
more than he had before he made the purchase. How many 
acres had he at first? 

11. Mr. Reed sold f of his farm for 84826. What would 
the whole farm be worth at that rate ? 

12. After expending 8200 in repairing his house, a man 
found that he had only \ of his money left. How much 
had he at first? 

13. A traveler spent ^ of his. life in Europe, \ of it in 
Asia, and the rest in America. What part of his life did 
he spend in America? 



FRACTIONS. 129 

14. If he lived 25 years in America, how old was he? 

15. A man, after spending ^ of his money for a house, 
and \ of it for furniture, found that he had $8100 left. 
How much had he at first? 

16. A man bequeathed ^ of his property to his son, \ to 
his brother, and the rest, which was $9000, to an asylum. 
What was the value of his property? 

17. A merchant sold ^ of a piece of cloth to one lady, 
^ of it to another, and the rest, which was 8 yards, to an- 
other. How many yards were there in the piece? 

18. If A can do a piece of work in 6 days, what part 
of it can he do in 1 day ? If B can do it in 5 days, what 
part of it can he do in 1 day ? If both work together, what 
part of it can they do in 1 day ? If both together can do 
^ of the work in 1 day, how long will it take them to do 
the whole work? 

19. A can do a piece of work in 4 days and B can do 
it in 3 days. In what time can both together do it? 

20^ A can do a piece of work in 9 days and B can do it 
in 10 days. In what time can both together do it? 

21. A can mow a field in 9 days. A and B together can 
mow it in 5 days. How long will it take B to mow the en- 
Ifre field alone? 

22. Henry and Hiram can together plow a field in 8 days 
which Henry can plow in 12 days. In what time can Hiram 
plow it? 

23. James had f as much money as his brother, and both 
had $400. How much had each ? 

24. Two men together earned $870. If one earned f as 
much as the other, how much did each earn ? 

25. In a public school the number of girls was If times 
the number of boys, and the whole number of pupils was 
300. How many boys and how many girls were there in the 
school? 
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26. A man who had spent ^ of his money and 83 more, 
found that he had $37 left. How much money had he at first? 

27. A and B together can do a piece of work in 10 days. 
Assuming that A can do but ^ as much as B, in what time 
can each do the work ? - » 

28. A man who owned f of a shoe-factory sold f of his 
share for $12000. What would the factory be worth if sold 
at that rate? 

29. Find the sum and the difierence of 20 and 2^; divide 
the sum by the difierence; the difierence by the sum; and 
find the product of the quotients. 

30. A lad lost f of his marbles. After buying 6, he found 
that he had but -^ as many as he had at first. How many 
had he at first? 

aUESTIONS FOR REVIEW. 

187* What kind of fractions only can be added? What must 
be done to dissimilar fractions before they can be added? How 
should mixed numbers be added? What kind of fractions only 
can be subtracted? What must be done to dissimilar fractions 
before they can be subtracted? How should mixed numbers be 
subtracted ? 

How may a fraction be multiplied? What is the rule for mul- 
tiplying a fraction by a fraction? Show that this rule includes 
the previous cases in multiplication of fractions. What is a com- 
pound fraction? How may a fraction be divided? Give the rule 
for dividing a fraction by a fraction. Show that this rule includes 
the previous cases in division of fractions. What is a complex 
fraction? 

What is a fraction? What is the numerator? What is the 
denominator? What is reduction of fractions? How are fractions 
reduced to their smallest terms? How are mixed numbers reduced 
to improper fractions? How are improper fractions changed to 
integers or mixed numbers? How are dissimilar fractions made 
similar? What is meant by the least common denominator of 
fractions? 
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188. 1. If a line is divided into 10 equal parts, what is 
each part called? 

2. If ^ of a line is divided into 10 equal parts, what 
part of the whole line is each part? How much is t^ of ^^? 

3. If y^ of a line is divided into 10 equal parts, what 
part of the line is each part? How much is ^^y of y^? 

4. How many hundredths are equal to ^? 

5. How many thousandths are equal to 3-^? 

6. The divisions of any thing into tenths, hundredths, 
thousandths, etc., are called Decimal divisions. 

189. A Decimal Fraction i^ one or more of the decimal 
divisions of a unit. 

The word decimal is derived from the Latin word decern, which 
means ten. 

Decimal fractions are usually called dedmals. 

190. Since decimals have the same law of increase and 
decrease as integers, the denominator may be indicated by 
the position of the figures. Hence: 

191. The figures in the first place at the right of units 
represent tenths; in the second, hundredths; in the third, 
tJiousandihs; in the fourth, ten4hou8a7idths; etc. 

192. The Decimal Point is a period placed before the 
decimal. 



Thus .6 represents A 5 '24 represents t^. 
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The decimal point is also called the SepartOiyc, inasmuch 
as it b used to separate integers from decimals. 

,6 represents ■^. .08 represents -j^. .005 represents y^. 

.5 " A- .04 " jh- -006 

.9 " A- -09 " Tlhr- -007 

.7 " ^. .07 " rh- -008 
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IMTEOERS. 



y 

Decimals. 



The orders below millionths in their order are: ten-mill- 
ionths, hundred-millionths, billionths, ten-billion ths, hundred- 
billionths, etc. 



193. Wliat order of decimals occupies : 

Ist place. 2d place. 

3d place. 4th place. 

5th place. 6th place. 

What decimal place is occupied by : 

Tenths. Ten-thousandths. 

Thousandths. Millionths. 
Hundredths. Hundred-thousandths. 



7th place. 
2d place. 
4th place. 



Ten-millionths. 

Hundredths. 

Thousandths. 
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EXEBCISSS IN NUMERATION. 

194. 1. Read 42.356. 

ANAiiYSis. — ^The decimal part of the number expresses 3 tenths, 
5 hundredths, 6 thousandths, or 356 thousandths. The whole 
expression is therefore read: 42 and 356 thousandths. 

Rule. — Bead the decimal as integer and give it the denomina- 
tion of the right-hand figure. 

In reading an integer and decimal, use the word and only 
between the integral and decimal parts of the number. 

Read the following: 



2. 


.29. 


9. 


2.29. 


16. 


216.345. 


3. 


.47. 


10. 


3.46. 


17. 


315.0042. 


4. 


.376. 


11. 


4.056. 


18. 


26.04321. 


5. 


.045. 


12. 


5.732. 


19. 


32.00046. 


6. 


.0468. 


13. 


16.714. 


20. 


30.000073. 


7. 


.4235. 


14. 


29.043. 


21. 


300.000006. 


8. 


.6824. 


15. 


32.0042. 


22. 


260.000426. 



EXERCISES IN NOTATION. 

196. 1. Express decimally 29 thousandths. 

Analysis. — Since 29 thousandths is equal to 2 hundredths 
and 9 thousandths, 9 is written in thousandths' place, 2 in hun- 
dredths' place, and since there are no tenths, in tenths' place. 
We then place a decimal point before the tenths. 

Hence 29 thousandths = .029. 

Rule. — Write the numerator of the decimaly prefix cipherSy 
if necessary, to indicate the denominator , and place the decimal 
point before tenths. 

The number of places in a decimal will be equal to the num- 
ber of ciphers in the denominator. 
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Express decimally : 

2. Nine tenths. Eight tenths. Seven tenths. 

3. Fourteen hundredths. Twenty-one hundredths. 

4. Sixteen thousandths. Two hundred two thousandths. 

5. Nine ten-thousandths. Eighty-four millionths. 

6. Nine and two hundred sixteen hundred-thousandths. 

7. Eleven and six hundred twenty-two thousandths. 

8. Forty and ninety-six ten-thousandths. 

9. Thirty-seven and forty-four hundred-thousandths. 

10. Seventy-three and eight millionths. 

11. 426 hundred-thousandths. 36 millionths. 

12. 729 ten-thousandths. 324 thousandths. 

13. 406 millionths. 370 ten-thousandths. 

14. 35 hundred-thousandths. 310 thousandths. 

15. 215 ten-millionths. 14 billionths. 

16. ^ft/V- 20. 3^. 24. 239,^. 

17. TiftW. 21. 216^,^^^. 25. 4ierBTr. 

18. StMtt- 22. 283T,ftVTr. 26. 329^^^. 

19. 4^. 23. 165y,n?innr- 27. 1864nnftjW. 

REDUCTION OF DECIMALS. 

196. To reduce dissimilar decimals to similar deci- 
mals. 

1. Read the decimals .8; .80; .800. 

2. How does ^ compare in value with ^? With ^^^2 

3. Read the decimals .43 ; .430 ; .4300. 

4. How does ^ compare in value with ^%? With tWftr^ 

5. How does annexing a cipher to a decimal affect its 
value ? 

197. Principle. — Annexing a cipher to a decimal does not 
alier its vcdiie. 
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WRITTEN EXERCISES. 



198, 1. Reduce .4, .36, and .035 to similar fractions. 



Process. 
.4 = . 400 



. 3 6 = . 3 6 
.035 = . 035 



Analysis. — Since the lowest order of deci- 
mals is thousandths, all the decimals must be 
changed to thousandths. 

Since annexing ciphers to a decimal does 
not alter its value (Prin.), we give to each 
number three decimal places by annexing 
ciphers, thus making them similar. 

Rule. — Oive to all the decimals the same number of placea 
by annexing ciphers. 

Reduce the following to similar decimals : 



2. 


.58, 


.023, 


.0465. 


7. 


3.5, 


.462, 


32.0457. 


3. 


.3, 


.0425, 


.00465. 


8. 


2.9, 


4.13, 


.23045. 


4. 


.05, 


.004, 


.004631. 


9. 


.61, 


31.46, 


.41304. 


5. 


.003, 


.042, 


.00345. 


10. 


.003, 


3.04, 


3.0046. 


6. 


.06, 


.423, 


.040404. 


11. 


8.2, 


13, 


.046135. 



199. To reduce a decimal to a common fraction. 

• 

1. If 5 tenths is written as a common fraction, what is 
the numerator? What is the denominator? 

2. What is the numerator and what the denominator of 
12 hundredths when expressed as a common fraction? 

3. Express the value of the decimal 20 hundredths by 
a common fraction in its smallest terms. 



WRITTEN EXERCISES. 



200. 1. Reduce .75 to its equivalent common fraction. 

Process. Analysis. — .75 expressed as a common frac- 

y g 75 A tion is ^%j which, being reduced to its small- 

T^ * est terms, is J. 
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Rule. — OmU (he decimal paini, supply the den^ymnatoTy and 
redvee the fraction to its smallest terms. 

Reduce the following to common fractions in their small- 
est terms: 



2. 


.25. 


6. 


.375. 


10. 


.0376. 


14. 


.0040. 


3. 


.65. 


7. 


.225. 


11. 


.0250. 


15. 


.06625. 


4. 


.36. 


8. 


.875. 


12. 


.0625. 


16. 


.00626. 


5. 


.40. 


9. 


.125. 


13. 


.0750. 


17. 


.00875. 



201. To reduce a oommon fraction to a decimal. 

1. How many tenths are there in ^? In ^? 

2. How many hundredths are there in J? In ^? 

3. How many hundredths are there in 1? In ^? In f ? 

4. How many thousandths are there in 1? In ^^ In f ? 

5. How many tenths are there in ^? In ^? In f ? In f f 



WRITTEN EXERCISES. 

1. Reduce |f to an equivalent decimal. 

Process. Analysis. — | is i of 6, or of 60 tenths; arid J of 

Q\K AAA ^^ tenths is 6 tenths and 2 tenths remaining. 2 

- — '- tenths are equal to 20 hundreths, and ^ of 20 

. O <Z O hundredths is 2 hundredths and 4. hundredths re- 
maining. 4 hundredths are equal to 40 thousandths, 
and i of 40 thousandths is 5 thousandths. Hence | is equal to 
6 tenths + 2 hundredths -|- 5 thousandths, or .625. 

Rule. — Annex ciphers to the numerator and divide by (he de- 
nominator. Point off as many dedm^al plaees in the quotient as 
there are ciphers annexed. 

In many cases the division is not exact. In such instances the 
remainder may be expressed as a common fraction, or the sign -f 
may be employed after the decimal to show that the result is not 
complete ; thus : J ^= .166}, or .166 -f . 
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Beduoe the following to decimals : 

2. f . 6. ^. 10. ii. 14. T^. 

o. •§• . 7. -j^. 11. -J-J". 15. -yf-g-. 

4. A. 8. i^. 12. 1^. 16. ^ . 

5. M- 9. -h' 13. 1 . 17. If . 

ADDITION OF DECIMALS. 

202. 1. What is the sum of ^ and ^? Of .4 and .7? 

2. What la the sura of ^ and ^? Of .08 and .09 ? 

3. What is the sum of ^ and yf^? Of .5 and .25? 

4. What is the sum of .15 and .015? Of .12 and .5? 

Principles. — The prindplea are the same as for addition of 
common fradiom, 

203. 1. What is the sum of 1.36, 3.253, and .0453? 

Process. Analysis. — ^The numbers are written 

1.36 =1.3600 so ^l^^t units stands under units, tenths 
3.253 =3.2530 under tenths, etc. 

OA e: o A >! tr o 1^6 decimals may be made similar by 

453=:. 0453 . ., J. I. jjj 

. . annexing ciphers and then added, care 

4.6583 4.6583 being taken to place the decimal point in 
the sum directly under the decimal point in the numbers added. Or, 
Since only units of one order are found in any column, it is un- 
necessary, in practice, to make them similar. 

Find the sum of the following: 

2. 3.25, .426, 38.41. 9. 2.943, 31.296, 4.0005. 

3. 1.6, 32.43, .0435. 10. 36.4, 1.625, 31.328. 

4. 35, 2.375, 1.046. 11. 1.593, 384.2, 4.2865. 

5. 2.1, 3.283, 46.2. 12. 3.569, 268, 31.463. 

6. .3568, 22.9, .425. 13. 35.63, 26.8, 246.59. 

7. 16.28, 14.35, 21.73. 14. .2184, 21.84, 218.4. 

8. 35.27, .1264, 18.43. 15. 26.43, 16.875, 27.34. 

12 
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16. What is the sum of 9 hundredths, 45 thousandths, 8 
tenths, and 146 thousandths? 

17. What is the sum of 354 thousandths, 213 millionths, 
3564 hundred-thousandths, 9 tenths, and 18 hundredths? 

18. A merchant's sales were as follows: On Monday 
«369.34, on Tuesday $296.18, on Wednesday «473.39, on 
Thursday 6468.37. How much were they for those four 
days? 

19. A pedestrian walked 49.13 miles the first day, 33.13 
the second day, 46.19 the third day, and 39.47 miles on the 
fourth day. How far did he travel in the four days? 

SUBTRACTION OF DECIMALS. 

204. 1. From ^ take ^. From .8 take .3. 

2. From y^ take y^. From .12 take .07. 

3. From 4 take ^. From 3 take .3. 

4. From 6 take 2^^. From 7 take 4.3. 

Principles. — The principles are ihe sarm as for subtractum 
of common fractions. 

WRITTEN EXERCISES. 

206. 1. From 24.23 subtract 8.5624. 

Pbocess. Analysis.— The numbers are writ- 

2A n o oyiooAA ^611 SO that units stand under units, 

Q naoA— ft KaoA ^^^^^ ^°^®^ tenths, etc. 
^•^^-^^ — Q-QO-^^ The decimals may be made simi- 

15.6676 15.6676 lar and then subtracted, care being 

taken to place the decimal point in 

the remainder directly under the decimal point in the numbers 

subtracted. 

In the first process the ciphers are written, but they may be 

supposed to be annexed when we subtract, and consequently need not 

be written. 
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(2.) 


(3.) 


(4.) 


(5.) 


From 27.35. 


36.38. 


84.32. 


41.86. 


Subtract 15.42. 


21.465. 


66.375. 


22.39. 



(6.) (7.) (8.) (9.) 

From 36.42. 27.18. 31.2. 26. 

Subtract 13.245. 6.4356. 11.543. 4.572. 

10. What is the difference between 6.285 and 3.2846? 

11. What is the difference between 4.83 and .4836? 

12. What is the difference between 3.28 and .0436? 

13. From 65 hundredths subtract 65 hundred-thousandths. 

14. From 193 ten-thousandths subtract 1426 millionths. 

15. From 97 thousandths subtract 456 ten-thousandths. 

16. Find the value of 2.35 — .064 + 3.23 — 1.2356. 

17. Findthe value of 3.572 + 2.36— .425 — 2.6142. 

18. Find the value of 5.23 + .329 — 4.164 — .00045. 

19. Find the value of 4.6 + 2.3506 — 1.004 — 3.3. 

20. Find the value of 3.8004— 1.00006 + 3.7 - 4.0405. 

21. The receipts of a manufactory were $18269.25 and 
the expenses were $11243.59. What was the gain? 

22. A railroad ticket agent sold in 1880 tickets to the 
value of $13269.43, and in 1881 to the value of $17839.54. 
How much did the sales in 1881 exceed the sales in 1880? 

MULTIPLICATION OF DECIMALS. 

206. 1. What is the product of ^ X 2 ? .4x2? 

2. How many decimal figures are there in the product of 
tenths by units ? 

3. What is the product of yf^ X 4? .04 X 2? 

4. How many decimal figures are there in the product of 
hundredths by units? 

5. What is the product of ^^ X A^ .4 X .2? 
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6. How many decimal places are required to express the 
product of tenths multiplied by tenths? 

7. What is the product of ^ X rfir? .4 X .02? 

8. How many decimal places are required to express the 
product of tenths multiplied by hundredths? Tenths by 
thousandths? Hundredths by thousandths? 

9. How does the number of places required to express the 
product of two decimals compare with the number of decimal 
placet; in the factors? 

207. Prtnciple. — The product of two decimals contaim as 
many dednial placea as there are decimal places in both factors. 



WRITTEN EXERCISES. 

208. 1. What is the product of .315 multiplied by .23? 

Process. Analysis.— Since 315 and 23 are the numerators of 

o 1 c the fractions, in multiplying the fractions we must 

^ „ multiply 315 by 23, which gives 7245 for a new nu- 

. merator. 

9 4 5 Since thousandths multiplied by hundredths pro- 

6 3 duce hundred-thousandths, the product of the frac- 
7 2 4 5 tio'^ is "^245 hundred-thousandths, or .07245. 

Or, The number of decimal places in the product 
will be five, the number in both factors. (Prin.) 

EuLE. — Midtiply as if the numbers were integers, and from 
(he right of the product point off as many figures for decimals 
as there are decimxd places in both factors. 

If the product does not contain a sufficient number of decimal 
places, the deficiency must be supplied by prefixing ciphers. 

Multiply : Multiply : Multiply : 

2. .32 by .37. 5. .72 by .305. 8. .825 by 2.63. 

3. .42 by 2.4. 6. .82 by .046. 9. .423 by 3.6. 

4. .56 by 28. 7. .916 by .314. 10. 21.7 by .034. 
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11. 3.23 by .0056. 15. .812 by .0034. 19. 1.894 by .0234. 

12. .169 by 3.042. 16.3.46 by. 00426. 20. 19.16 by .0046. 

13. 24.3 by 3.75. 17. .2143 by .0042. 21. 23.97 by .00256. 

14. 16.9 by .025. 18. .1693 by. 00365. 22. 23.04 by 3. 1605. 

23. Multiply 6.832 by 100. 

Process. Analysis. — Since each removal of a figure one 

6 8 3 2 place to the left increases its value tenfold, the 

^ -. ^ removal of the decimal point one place to the right 

multiplies by 10, and the removal of the point two 

6 8 3 . 2 P p places multiplies by 100. 

Rule. — To mvltiply by 1 with any number of ciphers annexed, 
remove the decimal point as many places to the right as there 
are ciphers annexed to His 1. 

• 24. Multiply 28.63 by 10. 27. Mutliply .384 by 100. 

25. Multiply 38.295 by 100. 28. Multiply 5.276 by 10. 

26. Multiply 2.835 by 1000. 29. Multiply. 84325 by 10000. 

30. What will 38.25 acres of land cost at $22.35 per acre? 

31. What will 46.25 bushels of wheat cost at $1.73 per 
bushel? 

32. A merchant sold 12.35 yards of silk at $3.15 per 
yard. How much did he receive for it? 



DIVISION OP DECIMALS. 

209. 1. What is the product of .6 by 8? 

2. 4.8 is the product of two factors, one of which is 8: 
what is the other factor? 

3. What is the product of .6 by .8? 

4. .48 is the product of two factors, one of which is .6: 
what is the other factor? 

5. What is the product of .06 by .8? 
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6. .048 is the product of two factors, one of which is .06: 
what is the other &ctor? 

7. How many decimal places are there in the product of 
any two factors? 

8. If the product and one of two factors are given, how 
may the number of decimals in the other factor be found? 

9. Since the &ctor sought will be the quotient, how many 
decimal places will there be in the quotient? 

210. Principle. — The gtwtieni will contain as many deci- 
mal pla4X8 as (he number of decimal places in ihe dividend ea^ 
ceeds those in the divisor. 



WBITTEN EXERCISES. 

211. 1. Divide .07245 by .23. 

Pbocess. Analysis. — Since the dividend is 

23^^ 07245f 316 ^® product of the divisor by the 
p q quotient, the numerator of the divi- 

dend, 7245, is the product of the 

3 4 numerator of the divisor, 23, by the 

2 3 numerator of the quotient. Dividing 

j"Y5 7246 by 23 we obtain 315 for the nu- 

^ ^ - merator of the quotient. 

The denominator of the dividend 
divided by the denominator of the divisor gives 1000 for the 
denominator of the quotient. Hence, the quotient is A\fiy, or .316. 
The number of decimal places in the quotient may be found 
by subtracting the number of places in the divisor from the number 
of places in the dividend. (Prin.) 

Rule. — Divide as if ihe numbers were integers, and from the 
right of the quotient point off as many figures for decimals as the 
number of dednud places in the dividend exceeds those in the 
divisor. 



DECIMAL FRACTIONS. 143 

1. If the quotient does not contain a sufficient number of deci- 
mal places the deficiency must be supplied by prefixing ciphers. 

2. Before commencing the division, the number of decimal places 
in the dividend should be made at least equal to the number of 
decimal places in the divisor by annexing ciphers. 

3. When there is a remainder after using all the figures of the 
dividend, annex decimal ciphers and continue the division. 

Divide : 

2. .0864 by .24. 

3. 1.075 by* .43. 

4. 1.5652 by .043. 

5. .18312 by .056. 

6. .12126 by .235. 

7. 2.1828 by .034. 

8. 16.1262 by 3.06. 

9. 1.3621 by 5.14. 

10. .016074 by .047. 

11. .48912 by 7.34. 

12. 167.544 by 71.6. 

13. 2.16194 by .317. 

26. Divide 325.47 by 100. 

Process. Analysis. — Since each removal of a figure 

100)325.47 ®°® place to the right decreases its value ten- 

o ncAtr fold, the removal of the decimal point one place 

to the left divides by 10, and the removal two 

places divides by 100. 

Rule. — To divide by 7, vriih any number of ciphers annexed^ 
remove ihc decimal point as many places to the left as there are 
ciphers annexed to the h 

27. Divide 392.5 by 100. 30. Divide 4.825 by 100. 

28. Divide 26.45 by 10. 31. Divide 38.62 by 1000. 

29. Divide 369.5 by 1000. 32. Divide 42.85 by 10000. 

33. If 61 maps cost $137.25, what is the cost of each ? 



Divide: 


14. 


1.1502 by .0027. 


15. 


.011487 by .0035. 


16. 


4.75632 by .1468. 


17. 


45.4723 by .316453. 


18. 


.0342568 by .006523. 


19. 


.308146 by .063725. 


20. 


4.19289 by .0050723. 


21. 


3164 by .04683. 


22. 


328.54 by 2.6837. 


23. 


413.27 by 6864.5. 


24. 


23.45 by 26.817. 


25. 


30000 by .000003. 
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34. If 4.7 acres of land produce 131.6 bushels of wheat, 
what is the average crop per acre? 

35. If a train moves 15.3 miles per hour, how long will it 
take to go 362.35 mUes? 

36. A stove dealer received $1204.35 for 37 stoves. * How 
much did he receive for each ? 

37. A clothier paid $238.50 for 75 pairs of trousei& How 
much did he pay for each pair? 

QUESTIONS FOR REVIEW. 

213» What is a decimal Iraction? From what is the word decimal 
derived? Where are tenths written with reference to units? What 
is the decimal point? What else is it sometimes called? Why? 

What is the rale for numeration of decimals? Where is the word 
and used in reading a decimal? What is the role for notation of 
decimals? How does the number of places in a decimal compare 
with the number of ciphers in the denominator? 

How does annexing a cipher to a decimal afiect its value? How 
are dissimilar decimals made similar? How are decimals reduced to 
common fractions? How are common fractions reduced to decimals? 

How are decimals added? How are decimals subtracted? What 
is the principle relating to multiplication of decimals? What is the 
rule for multiplication of decimals? If the product does not contain 
as many figures as there are decimals in both factors, what is done? 
How do we multiply by 1 with ciphers annexed ? 

What is the principle relating to division of decimals? What is 
the rule for division of decimals? If the quotient does not contain a 
sufficient number of decimal places, what is done? Before commenc- 
ing division, how should the number of decimal places in dividend 
and divisor compare? What is done when there is a remainder, after 
using all the figures of the dividend ? How do we divide by 1 with 
ciphers annexed? 

What is a fraction? What is the rule for division of fractions? 
What is the rule for multiplication of fractions? What is a complex 
fraction? How may a fraction be multiplied? How may a fraction 
be divided? What effect has multiplying or dividing the terms of a 
fraction by the same number? 
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UNITED STATES MONEY. 

213. United States Money is the mouey of the United 
States. 

Of this money: 

10 mills make 1 cent, marked c. 
10 cents make 1 dime, *' d. 
10 dimes make 1 dollar, '' $. 
10 dollars make 1 eagle, ** E. 

214. Coins are stamped pieces of metal, having a value 
fixed by law. 

316. Paper Money is notes and bills issued by the Gov- 
ernment and banks, and authorized to be used as money. 

The ooms of the United States are made of gM^ aihjer, nickel and 
bronze. 

The principal goUd coins are: double -eagle, eagle, half -eagle, 
qnarter-eagle, three-dollar piece and dollar piece. 

The silver coins are : dollar, half-dollar, quarter-dollar, and ten-cent 
piece. 

The nickel coins are : the five-cent piece and the three-cent piece. 

The bronze coins: the cent. 

Mills are not coined. 

For exercises in Notation and Numeration, see Art. 37. 



OBAIi XXEBCISES. 

216. 1. How many cents are there in 20 mills? In 40 
nulls? 

2. How many dimes are there in 30 cents? In 50 cents? 

3. How many dollars are there in 30 dimes? In 60 
dimes? 

4. How many cents are there in 1 dollar? In 4 dollars? 

13 
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5. How many dollars are there in 200 cents? In 500 
cents? 

6. How many eagles are there in 20 dollars? In 40 
dollars? 

7. How many mills are there in ^ cent? In ^ cent? 

8. How many cents are there in J dollar? In J dollar? 
In^doUar? In -jV dollar? 

9. How many cente are there in J of a dollar? In f of 
a dollar? In f of a dollar? In f of a dollar? 

10. What part of a dollar are 10 cents? 20 cents? 50 
cents? 75 cente? 

11. What part of a dollar are 25 cente? 30 cente? 60 
cente? 

12. How many mills are there in one dollar? 



WBITTEN EXERCISES. 

217. Since 10 mills make 1 cent, 100 cente make a dollar, 
and 1000 mills make a dollar, we have the following rules: 

Rules. — 1. Cents are changed to mUh by mvltiplywig by 10; 
ihat is, by annexing one cipher to the number. 

2. MiUs are changed to cents by dividing by 10; that is, by 
painting off one figure from the right of the number. 

3. DoUars are changed to cents by multiplying by 100; that is, 
by annexing two ciphers to the number. 

4. Cents are changed to dollars by dividing by 100; that is, by 
placing the decimal point betvjeen the second and third figures 
on the right of the number. 

5. Dollars are changed to mUls by multiplying by 1000; that 
is, by annexing three ciphers to the number. 

6. MiUs are changed to dollars by dividing by 1000; that is, 
by placing the dednud point between the third and fourth figures 
on the right of the number. 
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1. Change 46 cents to mills. 

2. Change 32 mills to cents. 

3. Change 35 cents to mills. 

4. Change 46 mills to cents. 

5. Change 36 dollars to cents. 

6. Change 24 dollars to cents. 

7. Change 185 dollars to cents. 

8. Change 215 dollars to cents. 

9. Change 4500 cents to dollars. 

10. Change 800 cents to dollars. 

11. Change 725 cents to dollars. 

12. Change 1437 cents to dollars. 

13. Change 15 dollars to mills. 

14. Change 8 dollars to mills. 

15. Change 1600 mills to dollars. 

16. Change 1845 mills to dollars. 

17. Change 2437 mills to dollars. 

18. Change 60 dollars and 30 cents to cents. 

19. How many cents are there in $16.25? 

20. How many cents are there in $18.93? 

21. How many cents are there in $45.27? 

22. How many mills are there in $6,755? 

23. How many dollars are there in 4684 cents? 

24. How many dollars are there in 5483 cents? 

25. How many dollars are there in 6873 cents? 

OBAIi EXEBCISES. 

218. 1. James had 50 cents and his brother gave him 50 
cents more. How much had he then? 

2. Mr. Goode divided $1.20 equally among 4 boys. How 
much did each receive? 

3. A man who had $5 paid $1.50 for flour. How much 
had he left? 
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4. A mechanic earned 92.50 per day. How much did he 
earn in 6 days? 

5. A boy who had 35 cents spent 5 cents for marbles, 10 
cents for a whip, and 10 cents for a writing-book. How much 
had he left? 

6. How much will 4 books cost at 50 cents each ? 

7. If I buy a book for ^ dollar and paper for J, and give 
the stationer 1 dollar, how many cents should I receive in 
change? 

8. How much less than 50 cents will ^ of a gallon of 
molasses cost at 35 cents per gallon? 

9. A man bought 4 pounds of butter at 20 cents a 
pound and 4 bars of soap at 10 cents a bar. How much 
did both cost? 

10. When flour is worth 99 per barrel, what will J of a 
barrel cost? 

11. How many yards of cloth at 30 cents per yard can 
be bought for $1.50? 

12. How much must I pay for 3 pounds of tea at 60 
cents per pound? 

13. If a grocer sells tea for 60 cents per pound that cost 
him 40 cents, how much is his gain on 10 pounds? 

14. A lad earned 20 cents per day. How much did he 
earn in 10 days? 

15. A lad wishing to buy a pair of skates that cost $2.50 
found that he had but ^ dollar in silver. He afterwards 
earned $1.50. How much did he still lack of having money 
enough to make the purchase? 

16. An apple-vender sold 5 apples at 2 cents each and 6 
apples at 3 cents each. If they cost ^ of a dollar, how 
much did he gain? 

17. A girl who had ^ dollar and \ dollar spent 15 cents 
for needles, 10 cents for thread, 20 cents for braid, and 30 
cents for knitting materials. How much had she left? 
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WRITTEN EXERCISES. 

219. 1. A man owes the following sums: for groceries 
$69.25; for clothing $293.74; for books $161.23. How much 
does he owe? 

2. Find the sum of 36 dollars 8 cents, 46 dollars 7 cents, 
18 dollars 32 cents, 9 dollars 16 cents, and 4 dollars 32 
cents. 

3. Find the sum of 18 dollars 6 cents 4 mills, 19 dollars 
8 cente 8 mills, 13 dollars 12 cents 5 mills. 

4. A lawyer collected the following sums: $26.94; 
$129.38; $17.94; $289.07; $13.65. How much did he 
collect? 

5. Mr. Rutherford paid the following bills for repairs 
upon his premises, viz : carpenter- work $313.29 ; plastering 
$169.37; plumbing $64.86; other expenses $104.39. How 
much did he pay for repairs? 

6. A &rmer received for his wheat $296.83 ; for his oats 
$110.39; for his barley $46.83; and for his corn $394.89. 
How much did he receive for all? 

7. A man sold 43.5 acres of land which cost him $38 50 
per acre for $2000. How much did he gain ? 

8. A drover purchased 318 head of cattle for $10000. 
K he sold them at the average price of $32.15, did he gain 
or lose by the sale, and how much ? 

9. A farmer , sold 41.25 pounds of butter for $6.85. 
How much did he receive a pound for it? 

10. If 5.3 yards of cloth cost $9,275, what will 8.5 yards 
cost? 

11. If 15 tons of hay cost $125.25, what will 12 tons 
cost? 

12. How many pairs of boots at $3.25 can be bought for 
$169? 
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13. A man worked 9 days for $2.12^ per day. How 
much did he earn ? 

14. A drover bought 375 sheep at $4.25 per head. K he 
sold them at a gain of $75, how much did he get per head 
for them? 

15. What will be the cost of 4 pairs of gloves at $1.75 a 
pair, 6 yards of ribbon at $.40 per yard, 18 yards of muslin 
at 12 cents per yard, and 4 pairs of hose at $.62^ a pair? 

16. A man earned $125 in 40 days by working 10 hours 
per day. How much did he earn per hour? 

17. Mr. Scribe owed me $500. He gave in payment 565 
bushels of com at 45 cents per bushel and the rest in 
money. How much money did he pay me? 

18. K I earn $60 per month and spend $35.50 of it, in 
how many months will I save $1000? 

19. A merchant sold 25.5 yards of cambric at $.20 per 
yard and gained $1.70. How much did it cost him? 

20. The gain of a manu&x;tory was $8269.35. K it was 
owned by 9 equal partners, what was each man's share of 
the gain? 

21. A grocer bought 8 barrels of sugar, each containing 
235 pounds, for $122.20. How much did it cost per pound? 

22. If 34.25 reams of paper cost $54.80, what is the cost 
per ream? 

23. The expenses of an agent were $23.25 per week. If 
his income was $50 per week, how much would he save in 
13 weeks? 

24. During the war of the rebellion a paper dollar was 
worth at one time only 65 cents in gold. How many dollars 
in gold would 520 dollars in paper money buy at that time? 

25. A man who had an income of $3215, spent \ of it for 
household expenses and •^, the remainder, in traveling. How 
much did he spend in traveling? 
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ACCOUNTS AND BILLS. 

220. A Debt is an amount which one person owes to 
another. 

221. A Credit is an amount which is due to a person, or 
a sum paid towards discharging a debt. 

222. A Debtor is a party owing a debt. 

223. A Creditor is a party to whom a debt is due. 

224. An Account is a record of debts and credits be- 
tween parties doing business with each other. 

226. The Balance of an Account is the difference be- 
tween the amount of the debts and credits. 

226. A Bill is a written statement given by the seller to 
the buyer, of the quantity and price of each article sold, and 
the amount of the whole. 

227. The Footing of a Bill is the total cost of all the 
articles. 

228. A bill is Receipted when the words Received Pay- 
ment are written at the bottom, and the creditor's name is 
signed either by himself or some authorized person. 

229. The following abbreviations are in common use : 



®, 


At. 


Do., 


The same. 


Mdse., Merchandise. 


•/o, 


Account. 


Doz., 


Dozen. 


No., 


Number. 


AccH, 


Account. 


Dr., 


Debtor. 


Pay't, 


Payment. 


Bal., 


Balance. 


Fr't, 


Freight 


Pd., 


Paid. 


Bbl., 


Barrel. 


Hhd., 


Hogshead. 


Per, 


By. 


Bo't, 


Bought 


Inst, 


This month. 


Rec^d, 


Received. 


Co., 


Company. 


Int, 


Interest. 


Yd., 


Yard. 


Cr., 


Creditor. 


Lb., 


Pound. 


Yr., 


Year. 



152 



ELEMENTARY ARITHMETIC. 







N 




vN 














^ 



-<l<» 






I 



■ 

I 







K 

•^ 






X 
\ 






N, 
N, 



> 



N 



v. 
v. 



* 












•ft 



^ ^ 










•ft *\ 



DECIUAIi PBACTIONS. 



153 



Copy, fill out, and find the footings of the following: 

(2.) 

Rochester, March 1, 1882. 

Mr. J. B. Adams, 

Bought of Howe & Rogers: 



75i yards of Carpeting . . . . @ |2.12i 

37 yards of Drugget " 1.20 

8 Bugs " 4.16 

5 Mats " 2.37i 

18 yards Oil-cloth ..... " 1-08 

9 yards Carpet lining ..." .12i 

(3.) 

Memphis, May 20, 1882. 
Mr. George B. Sherman, 

To Samuel B. Smallwood, Dr. 




To 37bbL Pork .... 
127 bbl. Flour .... 
3 hhd. Molasses— 169 gal 
29 firkins Butter— 2120 lb 
3 boxes Baisins . . . 
5 bbl. Kerosene— 207 gal. 



@ $24.35 
8.15 
.43 
.31 
4.65 
.18t 



it 
It 
it 

a 
it 




(4.) 



Mr. Henry C. Brown, 



New York, AprU 1, 1882. 



To Sturdevant & Co., Dr, 



186S. 




Jan. 


9 


it 


13 


Feb. 


3 


a 


15 


Mar. 


8 


(( 


12 







To 3 Gold Watche8-$124.50, $61.24, $57.18 
" 437 pwt. Gold Chain . . . ® 115 
" 35 sets Plated Tea-service. " 43.10 
7 it u « " 51. 

12. 
12.50 



(( 



(( 



a 



5 Silver Pie-knives . 
12 Plated Ice-pitchers . 



« 



(( 
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Make out in proper form and receipt the following: 

5. Mrs. M. T. Dean bought of G. C. Smith & Co. 25 yd. 
of calico @ 10 cents, 37 yd. of sheeting @ 18^ cents, 2 pairs 
of gloves @ $1.50, 1 suD-umbrella @ $6.75, 5 yd. of Ham- 
burg edging @ 25 cents, 6 handkerchiefs @ 37^ cents, and 
7 pairs of hose @ 85 cents. 

6. Mr. Hubert Stone bought of Henry Dearborn & Co. 
125 bbl. flour @ $6.90, 115 bushels of wheat @ $1.20, 324 
bushels of corn @ $.58, 675 bushels of oats @ $.40,' and 50 
bbl. potatoes @ $1.25. 

7. Henry Easton & Co. bought of Barnes & Bancroft 24 
yards of cloth @ $1.36, 18 yards of velvet @ $6.25, 29 yards 
of silk at $2.75, 36 yards ribbon @ $.75, and 19 yards satin 
at $4.35. 

8. James Hinds bought of Henry Day & Son 8 bbl. flour 
@ $6.50, 17 tons of hay @ $8.75, 15 bbl. salt @ $1.85, and 
187 lb. sugar @ 9\ cents. 



QUESTIONS FOR REVIEW. 

230. What is United States money? What is the table of 
United States money? What are coins? What is paper money? 
What are the gold coins of the United States? The silver coins? 
The nickel coins? The bronze coins? 

How are cents changed to mills? Mills to cents? Dollars to 
cents? Gents to dollars? Dollars to mills? Mills to dollars? 

What is a debt? What is a credit? Who is a debtor? Who 
is a creditor? What is an account? What is the balance of an 
account? What is a bill? What is the footing of a bill? When 
is a bill receipted? What are some of the abbreviations in com- 
mon use? 

What is the rule for multiplication of decimals? What is the 
rule for division of decimals? When, in division of decimals, the 
number of decimal places in the divisor exceeds the number in 
the dividend, what is done before dividing? 
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231. A Concrete Number is a number used in connec- 
tion with some specified thing. 

ThuB, 5 books, 3 horses, 5 yards, are concrete numbers. 

232. A Denominate Number is a concrete number in 
which the unit of measure is established by law or custom. 

Thus, 3 pounds, 2 feet, 4 inches, are denominate numbers. 

233. A Simple Denominate Number is a denominate 
number composed of units of the same denomination. 

Thus, 5 feet, 9 pounds, 4 gallons, are simple denominate numbers. 

234. A Compound Denominate Number is a denom- 
inate number composed of units of two or more denomina- 
tions which are related to each other. 

Thus, 6 feet, 4 inches; 3 pounds, 8 ounces; are compound denom- 
inate numbers. 



MEASURES OF LENGTH. 

235. Measures of Length, or Linear Measures, are 
used in measuring length and distances. 





TABLES. 




12 Inches (in.) 


— 1 Foot . 


. ft. 


3 Feet 




= 1 Yard . 


. yd. 


5| Yards \ 
l^ Feet j 




= 1 Rod . 


. rd. 


320 Bods 




— 1 Mile . 


. mi. 
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EXERCISES. 

1. How many in. are there in 2 fL ? In 3 ft. ? In 4 ft. ? 

2. How many ft. are there in 4 yd. ? In 5 yd. ? In 10 yd. ? 

3. Howmany yd. are therein 4 rd.? InSrd.? InlOrd.? 

4. How many ft. are therein 2 rd.? In4rd.? InlOrd.? 

5. How many rd. are there in 2 mi. ? In 3 mi. ? In 8 mi. ? 

6. How many ft. are there ill 24 in. ? In 36 in.? In 60 in.? 

7. How many yd. are there in 12 ft.? In 18 ft.? In 24 ft.? 

8. How many rd. are there in 33 ft. ? In66ft.? In99ft.? 

9. How many mi. are there in 640 rd. ? In 906 rd. ? 

10. How many in. are there in ^ ft;. ? In | ft. ? In | ft. ? 

11. How many ft. are there in i yd.? Ia^ydJ In3Jyd.? 

12. How many in. are there in 1 yd. ? In 1 yd, 1 ft;. ? 

MEASURES OP STJEFACB. 

336. Heasures of Sur&oe, or S^nare He&snres, are 
UBed in meaauriag any thing that has only length and 
breadth. 

337. A SnxQioe is any thing that has only length and 
breadth. 

Thus, the floor, this page, or the outside of 

any thing is a surface. 

33S. An Angle is the difference in 
the direction of two lines that meet. 

339, A Square is a figure that has 
feur equal sides, and four ei^^ual comers 
or angles. 

A square inch is a square whoee sides are 
each one inch in length ; a sqaare/oot a square 
whose sides are each one foot in length. 
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T^BLB!. 
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a,um 


Inches 


(«, 


in. 


) = I Square 


Fool 




ftl 


a 


Square 


Feet 






— 1 Square 


Yard 


sq. 


yd 




30i Square Yards 






= 1 Square 


Kod 


sq. 


rd 




160 


Square 


Koda 






= lAcre 






A 




640 


Acres 








= 1 Square 


Mile 


"q 


mi 





EXEBCISBS. 

1. How many eq. id. are there in 2 sq. ft. ? In 3 sq. ft. ? 

2. How many sq. ft. are there in 4 aq. yd. ? In 5 sq. yd. ? 

3. How many sq. rd. are there in 2 A. ? In 3 A. ? In 4 A. ? 

4. How many sq. yd. are there in 27 sq. ft. ? In 36 sq. ft. ? 

5. Howmanysq. ft.aretherein288sq. in.? In4328q.in.r 

MHASURBS OF VOLUME. 

240. Heaaufes of Volume, or Cable Meaaurea, are 
used in measuring any thing that has length, breadth, and 
thicimesB. ^ 

341. A Solid is any thing that has length, breadth, and 
thickneea. 

Than, a book, an orange, a block, are eolidg. 

343. The Volume, or Solid Contents, of any thing is 
the number of solid units it contains. 

243. A Cube is a solid having 
six equal square sides called faces. 

A eabie wA is a mlid whose sides 
or faces are each Ek squBre inch ; a 
cidne foot is a solid whose sidei or 
faces are each a square foot. 
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1728 Cubic Inches (cu. in.) 
27 Cubic Feet 
128'Cubic Feet 



1 Cubic Foot . cu. ft. 
1 Cubic Yard . cu. yd. 
1 Cord Wood or Stone, C. 



EXERCISES. 

1. How many cu. in. are there in 2 cu. ft. ? In 3 cu. ft. ? 
In 4 cu. ft. ? In 5 cu. ft. ? 

2. How many cu. ft;, are there in 4 cu. yd. ? In 6 cu. yd. ? 
In 8 cu. yd. ? In 10 cu. yd. ? 

3. How many cu. ft. are there in 5 C. f In 6 C. .* In 10 C. t 
In20Gf In 30 Cf 

4. How many cu. yd. are there in 54 cu. ft. ? In 81 cu. ft. ? 
In 108 cu. ft. ? 

5. How many cu. in. are there in ^ cu. ft. ? In ^ cu. ft. ? 

6. How many cu. ft. are there in ^ C. f In ^ C. f In J C f 



LIQUID MEASUBE. 
244. Liquid Measure is used in measuring liquids. 



4 Gills (gi.) = 1 Pint . . pt. 
2 Pints = 1 Quart . . qt. 

4 Quarts = 1 Gallon . . gal. 



1. In determining the capacity of cisterns, reservoirs, etc., 31} 
gallons are considered a barrel (bbl.), and 2 barrels, or 63 gallons 
a hogshead (hhd.) 

2. A gallon contains 231 cubic inches. 
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EXEBCISES. 

1. How many gi. are there in 2 pt. ? In 5 pt. ? In 8 pt. ? 

2. How many pt. are there in 5 qt. ? In 8 qt. ? In 12 qt. ? 

3. How many gi. are there in 2 qt. ? In 5 qt. ? In 10 qt. ? 

4. Howmany qt. are therein5gal.? In 6 gal.? In 10 gal. ? 

5. How many pt. are there in 16 gi. ? In 20 gi. ? In 36 gi. ? 

6. How many qt. are there in 20 pt. ? In 40 pt. ? In 30 pt. ? 

7. How many gal. are there in 40 qt. ? In 36 qt. ? In 38 qt. ? 

8. How many pt. are there in 8 gal. ? In 12 gal. ? In 18 ^.? 



DRY MEASURE. 

245. Dry Measure is used in measuring grain, roots, 
fruits, etc. 



2 Pints (pt.) = 1 Quart . . qt. 
8 Quarts = 1 Peck . . pk. 
4 Pecks = 1 Bushel . . bu. 



A bushel contains 2150.4 cubic inches. 



EXEBCISES. 

1. How many pints are there in 4 qt.? In 8 qt. ? 

2. How many quarts are there in 2 pk. ? In 4 pk. ? 

3. How many pecks are there in 5 bu. ? In 6 bu. ? 

4. How many bushels are there in 24 pk.? In 32 pk. ? 

5. How many pecks are there in 24 qt. ? In 64 qt. ? 

6. How many quarts are there in 12 pt. ? In 30 pt. ? 

7. How many pecks are there in J bu.? In J bu.? 

8. How many bushels are there in 64 qt. ? In 96 qt. ? 
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AVOIRDUPOIS WEIGHT. 

246. AYoiidupois Weight is used in weighing all coarse 
and heavy articles, as hay, grain, groceries, coal, including 
all metals, except gold and silver. 



16 Ounces (oz.) 
100 Pounds 
20 Hundred-weight ) 
2000 Pounds ) 



1 Pound .... lb. 
1 Hundred-weight . cwt. 

1 Ton T. 



In weighing coal at the mines, and in levying duties, the long 
Um of 2240 lb. is sometimes used. 



1. How many ounces are there in 2 lb. ? In 3 lb. ? 

2. How many pounds are there in 5 cwt. ? In 6 cwt ? 

3. How many pounds are there in 2 T. ? In 4 T. ? 

4. How many hundred-weight are there in 300 lb.? 

5. How many tons are there in 2500 lb. ? In 3000 lb.? 

6. How many pounds are there iu ^ T. ? In ^ T.? 



TROY WEIGHT. 



247. Troy Weight is used in weighing gold, silver and 
jewels. 



24 Grains (gr.) = 1 Pennyweight 
20 Pennyweights = 1 Ounce . . 
12 Ounces = 1 Pound . . 



pwt. 
oz. 
lb. 



The Troy lb. contains 5760 grains; the Avoirdupois lb., 7000 grains. 
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EXEBCISE8. 

1. How many graiDs are there in 2 pwt. ? In 3 pwt ? 
In 6 pwt. ? In 8 pwt. ? 

2. How many pennyweights are there in 3 oz. ? In 5 oz. ? 

3. How many ounces are there in 3 lb.? In 4 lb.? 

4. How many grains are there inloz. ? In2oz.? 

5. How many pounds are there in 24 oz. ? In 36 oz. ? 

6. How many ounces are there in 40 pwt ? In 60 pwt. ? 

7. How many pennyweights are there in 48 gr.? 

APOTHBCARIBS' WEIGHT. 

248. Apothecaries' Weight is sometimes used by apothe- 
caries and physicians in weighing medicines. 



20 Grains (gr.) = 1 Scruple . . . sc., or 9. 

3 Scruples = 1 Dram .... dr., or 3. 

8 Drams = 1 Ounce . . . oz., or §. 

12 Ounces = 1 Pound . . . lb. , or lb. 



EXEBCISES. 

1. How many grains are there in 3 sc. ? In 4 sc. ? 

2. How many scruples are there in 3 dr. ? In 5 dr. ? 

3. How many drams are there in 4 oz. ? Li 6 oz. ? 

4. How many ounces are there in 3 lb. ? In 4 lb. ? 

5. How many poimds are there in 48 oz.? In 60 oz.? 

6. How many ounces are there in 24 dr. ? In 32 dr. ? 

7. How many drams are there in 9 sc. ? In 15 sc. ? 

8. How many scruples are there in 40 gr. ? In 60 gr. ? ''^^^ -- ^\ 

14 ^ 
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DIVISIONS OP TIME. 

249. The ordinary divisions of time are given in the 
following 



60 Seconds (sec.) 
60 Minutes 
24 Hours 
7 Days 

365 Days 

366 Days 
100 Years 



1 Minute 
1 Hour . 
1 Day . 
1 Week 
1 Year . 
1 Leap Year 
1 Century . 



mm. 

hr. 

da. 
wk. 

'5. 



Centennial years whose number is exactly divisible by 400, and 
other years whose number is exactly divisible by 4, are Leap Years. 

The months, their names and the number of days in each, 
are as follows: 



January, 31 da. . . Jan. 
February, 28 or 29 da. Feb. 
March, 31 da. . . Mar. 
April, 30 da. . . Apr. 
May, 31 da. . . May. 

June, 30 da. * . June. 



July, 31 da. 

August, 31 da. 
September, 30 da. 
October, 31 da. 
November, 30 da. 
December, 31 da. 



July. 
Aug. 
Sept. 

Oct 
Nov. 

Dec. 



EXERCISES. 

1. How many seconds are there in 5 min. ? In 6 min. ? 

2. How many minutes are there in 2 hr. ? In 3 hr. ? 

3. How many minutes are there in 120 sec. ? In 240 sec. ? 

4. How many hours are there in 2 da. ? In 3 da. ? 

5. How many days are there in 4 wk. ? In 6 wk. ? 

6. How many hours are there in 240 min. ? In 180 min. ? 

7. How many weeks are there in 21 da. ? In 36 da. ? 
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COUNTING. 

250. The following denominations are used in counting 
some classes of articles : 



12 Things 
12 Dozen 
12 Gross 



1 Dozen . . . doz. 
1 Gross ... gr. 
1 Great Gross G. gr. 



Two things are sometimes called a pair; six things, a set; 
and twenty things, a score. 



STATIONERS' TABLE. 

251. The following denominations are used in the paper 
trade: 



24 Sheets 

20 Quires 

2 Reams 



1 Quire. 
1 Ream. 
1 Bundle. 



EXEBCISES. 

1. How many things are there in 2 doz. ? In 4 doz. ? In 
6 doz. ? 

2. How many dozen are there in 3 gr. ? In 4 gr. ? In 
2 G. gr. ? 

3. How many sheets are there in 3 quires ? In 5 quires ? 
In 10 quires? 

4. How many quires are there in 3 reams ? In 6 reams ? 
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5. How many quires are there in 48 sheets? In 72 sheets? 
In 96 sheets? 

6. How many reams are there in 40 quires? In 60 quires? 
In 80 quires? 

7. How many years are 3 score years? 3 score and 10 
years? 4 score years? 



QUESTIONS FOR REVIEW. 

252* What is a concrete number? What is a denominate 
number? What is a simple denominate number? What is a com- 
pound denominate number? 

For what are linear measures used? Bepeat the table of linear 
measure. 

For what are square measures used? What is a surface? What 
is an angle? What is a square? What is a square inch? What 
is a square foot? What is the table of square measure? 

For what are cubic measures used? What is a solid? What is 
meant by volume or solid contents? What is a cube? What is a 
cubic inch? What is a cubic foot? What is the table of cubic 
measure ? 

For what is liquid measure used? What is the table? In meas- 
uring cisterns, how many gallons are considered a barrel? How 
many gallons are considered a hogshead? How many cubic inches 
are there in a gallon? 

For what is dry measure used? What is the table? How many 
cubic inches are there in a bushel? 

For what is avoirdupois weight used? What is the table? 
Where is the long ton used? How many pounds are there in the 
Img ton? For what is troy weight used? What is the table? 
How many grains are there in a troy pound? How many in a 
pound avoirdupois? For what is apothecaries* weight used? What 
is the table? 

What are the ordinary divisions of time? What is the table? 
What years are leap years? Name the months, and the number 
of days in each. How does February sometimes have 29 days? 

What is the table of counting? Bepeat the stationers' table. 
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REDUCTION OP DENOMINATE NUMBERS. 

263. 1. How many gills are there in 1 pt.? In 2 qt. ? 
In 2 qt. 1 pt. ? 

2. How many feet are there in 1 yd. ? In 2 yd. ? In 2 
yd. 2 ft. ? 

3. How many pecks are there in 1 bu. ? In 3 bu. ? In 
3 bu. 3 pk. ? 

4. How many hours and minutes are there in 90 min. ? 
6. How many bushels and pecks are there in 12 pk.? 
6. How many yards and feet are there in 20 ft. ? 

254. Reduction of a denominate number is the process 
of changing it from one denomination to another without 
altering its value. 

255. Reduction Descending is the process of changing 
a denominate number to an equivalent number of a lower 
denomination. 

2&6« Reduction Ascending is the process of changing 
a denominate number to an equivalent number of a higher 
denomination. 

REDUCTION DESCENDING. 

257. 1. How many inches are there in 6 yd., 2 ft., 5 in. ? 

Process. AnAiiYsis. — Since in 1 yd. there are 3 ft., 

6 vd 2 ft 5 in. ^^ ^ y^* *here are 6 times 3 ft, or 18 ft.; 

3 "^ *' '* ' and 18 ft. + 2 ft. = 20 ft 

• Since in 1 ft. there are 12 in., in 20 ft. 

20 there are 20 times 12 in., or 240 in.; 240 in. 

12 +5 in. = 245 in. 



245 Hence, in 6 yd., 2 ft., 6 in. there are 245 

inches. 
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Rule. — Multiply the number of the highed deviomincd'wn 
giveriy by the number of units of the next lower denominatixm 
uhich 18 eqaal to one of the next higher^ and to the product 
add the number given of this lower denomination. 

Proceed in like manner vyUh this and each successive resuU 
thus obtained, until the number is reduced to the denomination 
required, 

WRITTEN EXERCISES. 

258. 2. How many quarts are there in 3 bu., 5 pk., 4 qt.? 

3. How many inches are there in 5 yd., 2 ft., 4 in.? 

4. How many pints are there in 6 gal. , 3 qt. , 1 pt. ? 

5. How many sec. are there in 2 hr., 20 min., 35 sec. ? 

6. How many oz. are there in 1 T., 3 cwt., 42 lb., 6 oz. ? 

7. How many hours are there in 1 wk., 5 da., 6 hr.? 
3. How many grains are there in 5 lb., 6 oe., 8 pwt.? 
9. Beduce 3 bu., 2 pk., 5 qt., 1 pt. to pints. 

10. Reduce 2 rd., 3 yd., 2 ft., 8 in. to inches. 

11. Reduce 9 sq. yd., 3 sq. ft., 15 sq. in. to squcu^ inches. 

12. Reduce 2 A., 30 sq. rd., 5 sq. yd. to square yards. 

13. Reduce 2 cu. yd. , 8 cu. ft. , 192 cu. in. to cubic inches, 

14. Reduce 2 T., 3 cwt., 18 lb., 6 oz. to ounces. 

15. Reduce 4 lb., 8 oz., 6 pwt.^ 10 gr. to grains. 

16. Reduce 1 lb., 4 oz., 3 dr., 2 sc. to grains. 

17. Reduce 3 reams, 10 quires, 12 sheets to sheets. 

18. Reduce f of a yard to inches. 

19. Reduce ^ of a week to minutes. 

20. Reduce 4 gal., 3 qt., 1 pt. to gills. 

21. Reduce 3 wk., 5 da., 7 hr. to hours. 

22. Reduce 4 rd., 4 yd., 2 ft., 7 in. to inches. 

23. Reduce 4 bu., 3 pk., 5 qt. to quarts. 

24. Reduce f of a bushel to quarts. 

25. Reduce '|- of a day to hours, minutes, etc. 
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REDUCTION ASOBNDINQ. 

259. 1. Beduce 2456 inches to units of higher denom- 
inations. 

Process. ANAiiYSis. — Since there are 12 in. in 1 ft, 

12^)2456 ^° ^^^^ ^^' ^^^^^ ^''^ ^ many feet as 12 in. 

- — are contained times in 2466 in. ^f^ in. = 

3)_204_. . . 8 204 ft., 8 in. 

5i )68 Since there are 3 ft. in 1 yd., in 204 ft. 

12 2 there are as many yards as 3 ft. are con- 

tained times in 204 ft. ^^ ft. = 68 yd. 
Since in 1 rd. there are 5^ yd., there are as many rods in 68 

yd. as 5J yd. are contained times in 68 yd. -=rr yd. = 12 rd., 2 yd. 
Hence, 2456 in. axe equal to 12 rd., 2 yd., 8 in. 

Rule. — Divide the given number by (he number of thai 
deiwmincctum which is eqmL to a unit of (he next higher 
denominatum. 

Divide the quotient in like mannery and thus proceed untU the 
required derunnination is reached. 

The last quotient and the several remainders wiU be the result 
sought. 

2. Reduce 1368 pints to bushels, pecks, etc. 

3. Reduce 1605 inches to units of higher denominations. 

4. Reduce 2364 pints to gallons, quarts, etc. 

5. Reduce 16966 sec. to units of higher denominations. 

6. Reduce 32684 ounces to tons, hundred-weight, etc. 

7. Reduce 1729 hours to units of higher denominations. 

8. Reduce 7695 grains troy to units of higher denomina- 
tions. 

9. Reduce 6165 grains apothecaries' weight to higher 
denominations. 

10. Reduce 3684 square inches to higher units. 
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11. Reduce 28796 inches to units of higher denominations. 

12. Beduce 275369 square inches to higher units. 

13. Beduce 3297 sheets to reams, etc. 

14. Beduce 64213 gills to gallons, etc. 

15. Beduce 12326 feet to miles, etc. 



ADDITION OP COMPOUND NUMBERS, 

260. 1. Find the sum of 5 yd., 2 ft., 8 in. ; 6 yd., 1 ft., 
11 in.; 4 yd., 2 ft., 9 in. ; 3 yd., 1 ft. 

Process. Analysis. — The numbers are written so that units 

of the same denomination stand in the same column, 
and we begin at the right to add. 

The sum of the inches is 28 in., which is equal 

to 2 ft., 4 in. The 4 is written under the inches 

and the 2 ft. is reserved to add with the feet. 

The sum of the feet is 8 ft which is equal to 2 yd., 

20 2 4~ ^ ^*' '^^^ ^ ^® written under the feet and the 2 yd. 

reserved to add with the yards. 
The sum of the yards is 20 yards, which is written under yd. 
Therefore, the sum is 20 yd., 2 ft., 4 in. 

Rule. — Change the rule for addition of sijnple numbers so 
ihat it Ttmy be applicable to compound denorrdnaie numbers, 

Q. What is the sum of 6 gal., 3 qt., 1 pt; 5 gal., 2 qt, 
1 pt.; 4 gal., 3 qt., 1 pt. ; 6 gal., 1 qt., 1 pt.? 

3. What is the sum of 12 lb., 4 oz., 8 pwt. ; 9 lb., 6 oz., 
17 pwt. ; 8 lb., 10 oz., 10 pwt. ? 

4. What is the sum of 18 bu., 3 pk., 5 qt. ; 12 bu., 2 pk., 
7 qt. ; 9 bu., 3 pk., 6 qt. ; 8 bu., 1 pk., 5 qt. ? 

5. What is the sum of 7 da., 10 hr., 12 min., 35 sec. ; 
10 da., 15 hr., 45 min., 30 sec.; 26 da., 18 hr., 30 min., 
50 sec. ? 

6. What is the sum of 8 A., 19 sq. rd. ; 24 A., 
64 sq. rd. ; 31 A., 69 sq. rd. ; 64 A., 48 sq. rd. ? 



yd. 


ft 


In. 


5 


2 


8 


6 


1 


11 


4 


2 


9 


3 


1 
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7. What is the sum of 16 cu. yd., 18 cu. ft. ; 24 cu. yd., 
19 cu. ft.; 19 cu. yd., 23 cu. ft.; 26 cu. yd., 19 cu. ft.? 

8. What is the sum of 3 T., 4 cwt., 18 lb., 6 oz. ; 4 T., 
12 cwt., 70 lb., 11 oz.; 5 T., 9 cwt. 60 lb., 10 oz.; 9 T.. 
8 cwt., 15 lb., 7 oz.? 

9. What is the sum of 4 lb., 6 oz., 4 dr., 2 sc., 10 gr.; 
5 lb., 8 oz., 5 dr., 2 sc, 12 gr.; 4 lb., 5 oz., 4 dr., 1 sc, 
12 gr.? 



SUBTRACTION OP COMPOUND NUMBERS. 

261. 1. From 8 yd., 1 ft., 5 m. subtract 3 yd., 2 ft., 8 in. 

Pbocess. ANAiiTSis. — The numbers are written so that units 

yd. ft in. of the same order stand in the same column and we 
8 15 begin at the right to subtract. 

3 2 8 Since 8 in. can not be subtracted from 5 in., a unit 

~T ^ ^ of the next higher order is united with the 5 in., 
making 1 ft. 5 in., or 17 in. Then 8 in. from 17 in. 
leave 9 in. The .9 is written under inches in the remainder 

Since 1 ft. was united with 5 in. there are no feet remaining in 
the minuend. Inasmuch as 2 ft. can not be subtracted from ft., a 
unit of the next higher order is united with ft., making 3 ft. 
Then 2 ft. from 3 ft. leave 1 ft. The 1 is written under feet in the 
remainder. 

Since 1 yd. was changed into feet there are but 7 yd. left in the 
minuend. 3 yd. from 7 yd. leave 4 yd. 
Hence, the remainder is 4 yd., 1 ft., 9 in. 



Rule. — Change the rule for sMraction of simple numbers so 
that it may be applicable to compound denominate numbers. 

2. From 8 gal., 3 qt., 1 pt., 2 gi. subtract 3 gal., 3 qt., 
1 pt., 3 gi. 

3. From 12 lb., 4 oz., 6 pwt, 8 gr. subtract 5 lb., 9 oz., 
4 pwt. , 10 gr. 

4. From 20 bu., 3 pk., 4 qt. subtract 11 bu., 3 pk., 7 qt. 

15 
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5. Prom 9 da., 10 hr., 8 min., 26 sec, subtract 4 da., 
6 hr., 9 min., 15 sec. 

6. Prom 213 A., Ill sq. rd. subtract 110 A., 130 sq. rd. 

7. From 18 C, 16 cu. ft. subtract 10 C, 26 cu. ft. 

8. Prom 100 bu. subtract 29 bu., 3 pk., 7 qt., 1 pt. 

9. Prom 6 T., 8 cwt., 46 lb., 10 oz. subtract 3 T., 7 cwt, 
46 lb., 12 oz. 

10. Prom 10 reams, 6 quires, 8 sheets subtract 5 reams, 8 
quires, 16 sheets. 

11. Prom 19 sq. yd., 8 sq. ft., 36 sq. in. subtract 
15 sq. yd., 7 sq. ft., 44 sq. in. 

12. Prom 8 rd., 4 yd., 2 ft., 9 in. subtract 4 rd., 2 yd., 
3 ft., 11 in. 

13. Prom the sum of 13 lb., 6 oz., 4 dr. ; 8 lb., 7 oz., 8 dr., 
and 8 lb., 3 oz., 5 dr. subtract the sum of 4 lb.. 10 oz., 5 dr.; 
6 lb., 3 oz., 4 dr. ; 2 lb., 9 oz., 7 dr. 

14. Prom the sum of 2 T., 3 cwt, 18 lb., 6 oz.; 5 T., 13 
cwt., 16 lb., 8 oz., and 3 T., 8 cwt, 15 oz. subtract the 
sum of 3 T., 19 cwt, 12 lb., 9 oz., and 2 T., 8 cwt, 17 lb., 
10 oz. 

15. How long was it from Jan. 10, 1841, to May 7, 1853? 

Process. Analysis. — Since the later date expresses 

-j o F- q K IT the greater period of time, we write it as the 

^ minuend, and the earlier date as the subtra- 
hend, giving the month its number instead 
12 3 2 7 of the name. We then subtract as in de- 
nominate numbers, considering 30 days one 
month, and 12 months one year. The remainder will be the time 
as correctly as it can be expressed in months and days. 

16. How long was it from Feb, 10, 1810, to May 8, 1846 ? 

17. How long was it from June 3, 1843, to Sept 1, 1871 ? 

18. How long was it from Dec. 9, 1865, to April 8, 1882? 

19. How long was it from Feb. 28, 1843, to April 7, 1864? 

20. How long was it from March 9, 1812, to Dec. 10, 1876 ? 
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MULTIPLICATION OP COMPOUND NUMBERS. 

262, 1. How much is 4 times 4 yd., 1 ft., 10 in. ? 

Pb(x:;e8S. Analysis. — The Dumbers are written as in 

simple numbers, and we begin at the right to 
multiply. 

4 times 10 in. are 40 in., or 3 ft., 4 in. The 4 
in. IB written under inches in the product, and 
18 1 4 the 3 ft. reserved to add with the feet. 

4 times 1 ft. are 4 f t. ; 4 ft. + 3 ft. reserved are 
7 ft., or 2 yd., 1 ft. The 1 ft. is written under feet in the product 
and the 2 yd reserved to add with the yards. 

4 times 4 yd. are 16 yd. ; 16 yd. + 2 yd. reserved are 18 yd. 
Therefore, the product is 18 yd., 1 ft., 4 in. 

BuLE. — Modify the rule for the miiUiplication of simple 
numbers so that it may he applicable to compound denominate 
numbers. 

2. Multiply 7 yd., 2 fl., 11 in. by 4. 

3. Multiply 3 bu., 5 pk., 4 qt. by 7. 

4. Multiply 6 gal., 3 qt., 1 pt. by 8. 

5. Multiply 2 hr., 20 min., 35 sec. by 6. 

6. Multiply 3 cwt., 42 lb., 6 oz. by 5. 

7. Multiply 5 lb., 6 oz., 8 pwt. by 9. 

8. Multiply 2 rdT, 3 yd., 2 ft., 8 in. by 6. 

9. Multiply 4 lb., 4 oz., 3 dr., 4 sc. by 7. 

10. Multiply 12 cu. yd., 9 cu. ft. by 12. 

11. Multiply 5 sq. yd., 6 sq. ft., 110 sq. in. by 12. 

12. Multiply 3 reams, 10 quires, 12 sheets by 9. 

13. Multiply 6 yd., 2 ft., 7 in. by 8. 

14. Multiply 5 gal., 3 qt., 1 pt., 3 gi. by 7. 

15. Multiply 7 lb., 6 oz., 5 pwt., 8 gr. by 9. 

16. Multiply 3 rd., 4 yd., 1 ft, 7 in. by 12. 

17. Multiply 3 da., 8 hr. 15 min., 10 sec. by 8. 

18. Multiply 8 sq. yd., 7 sq. ft., 15 sq. in. by 10. 
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DIVISION OP COMPOUND NUMBERS. 

263. 1. Divide 17 yd., 2 ft., 4 in. by 5. 

Pbocbss. Analysis. — The numbers are written as in 

yd ft In si^pie numbers and we begin at the left to divide. 

5 "i 1 7 9 4 One-fifth of 17 yd. is 3 yd. and 2 yd. remain- 

ing. The 3 yd. is written in the quotient and 

3 18 the 2 yd. remaining united with the feet, making 
8ft. 
One-fifth of 8 ft. is 1 ft. and 3 ft. remaining. The 1 ft. is written 
in the quotient and the 3 ft. remaining united with the inches, 
making 40 inches. 

One-fifth of 40 inches is 8 in. 

Therefore, the quotient is 3 yd., 1 ft., 8 in. 

Rule. — Change the rvle far diviswfi of simple numbers so 
that it may be applicable to compound denominate numbers. 

2. Divide 12 yd., 2 ft., 7 in. by 6. 

3. Divide 13 bu., 3 pk., 5 qt. by 4. 

4. Divide 15 gah, 3 qt., 1 pt. by 4, 

5. Divide 22 hr,, 20 min., 35 sec. by 5. 

6. Divide 17 cwt., 42 lb., 6 oz. by 6. 

7. Divide 21 lb., 6 oz., 8 pwt. by 8. 

8. Divide 14 lb., 4 oz., 3 dr., 2 sc. by 5. 

9. Divide 22 cu. yd,, 9 cu. ft, by 8! 

10. Divide 36 sq. yd., 6 sq. ft., 110 sq. in. by 6. 

MEASUREMENT. 

264. To compute the area of rectangular surfoces. 

1. What is. a square inch ? How many square inches ar^ 
there in a strip of paper 10 inches long and 1 inch wide? 

2. How many square inches are there in a strip of paper 
10 inches long and 2 inches wide ? 
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3. How many square feet are there ia s plat of ground 12 
feet long and 1 foot wide? In a plat 12 feet long and 2 feet 
wide? In a plat 10 feet long and 3 feet wide? 

4, How many square feet are there in a floor 12 ft. long 
and 4 ft. wide? 

365t A Rectangle ia a fignre that I ' | Pi '' l| | 
has four atraight sides and four equal i| i j|||l|i| I M 
angles. REtTAfiGLK, 

Hie angles of a rectaogle are all right aaglee. 

266. The Area or extent of any 
surface is the number of square units it 
contains. 

ThuB, if a rectangle Is 4 Inches long and 
3 inches wide the area will be 12 square 
inches. 

For it may be divided into 4 rows, each 
containing 3 square indies or unite, and the 
entire area will be 12 square inches. 

llie method of computing the area of figures that are not rect- 
angular is given in Uensubation in The Practical Arithmetic. 



V¥ Kill" EN EXBBCI8BS. 

267. I. What ia the area of a plat of ground 12 ft. long 
and 6 ft. 8 in. broad? 



12X6S=^80„,. ... 

^ plat 8 ft. 8 in., or 6J ft., broad e 

6} times 12 sq. ft., or 80 aq. ft. 

BuLE. — MvMply together the nwnAers expremng (he length and 
breadih. 



The length and breadth i 
denomination. 



t be eipreased i 



s of the B. 
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2. A room is 15 feet wfde and 18 feet long. What is 
the area of the floor? 

3. What is the area of a floor that is 40 ft. wide and 10 
ft. long? 

4. How many square yards of carpet will be required to 
cover a floor 18 ft. wide and 21 ft. long? 

5. How many square yards are there in the surface of a 
wall 24 feet long and 12 feet high ? 

6. How much will it cost to plaster a wall 15 ft. long and 
12 ft. high at 27 cents per square yard ? 

7. How many yards of carpet 1 yard wide will be 
required to cover a room 18 ft. wide and 23 ft.' 6 in. long? 

8. How much will it cost to carpet a room 18 ft. long 
and 12 ft. wide if the carpet is 1 yd. wide and cost $1.15 
per yd. ? 

9. How many acres are there in a field that is 60 rods 
wide and 90 rods long ? 

10. How many acres are there in a field that is 80 rods 
wide and 100 rods long? 

11. How much must be paid for mowing a field 30 rods 
wide and 64 rods long at $1.25 per acre? 

12. A pasture containing 10 acres was 20 rods wide. How 
long was it ? 

268. To compute the volume of rectangular bodies. 

1. What is a cubic foot? How many cubic feet are there 
in a block of stone 5 feet long, 1 foot wide and 1 foot thick ? 

2. How many cubic feet are there in a block that is 5 feet 
long, 2 feet wide and 1 foot thick ? 

3. How many cubic feet are there in a block that is 5 feet 
long, 2 feet wide and 2 feet thick? 

4. How many cubic feet are there in a block that is 5 feet 
long, 3 feet wide and 1 foot thick ? In a block 5 feet long, 3 
feet wide and 2 feet thick? 
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369. The Volume, or Solid 
Contents, of any body is the 
number of solid units it contains. 

Thus, if a solid is 4 ft. long, 3 ft. 
wide and 3 ft. thick, its volume will 
be 36 cubic feet. For it ma; be di- 
vided into 3 blocks, each containing 
12 cubic feet, making in all 36 cubic feet. 

370. A Cord of wood 
or stone is a pile 8 feet 
long, 4 leet wide and i 
feet high. 

A pile that is 1 foot 
long, 4 feet wide and 4 
feet high is a cord foot. 

A Perch of atone contains 24.75 cubic fee 



WBITTBN EXERCISES. 

STL 1. How many cubic feet are there in a block of stone 
6 ft. long, 4 ft 6 in. wide and 2 ft 4 in. thick? 

Process. Analysis. — Since in a block 6 ft 

6X4iX2i- = 63cu ft ''•"B> ^ ^ *'*'* """^ ' f'- 'li'ck there 
' • are 6 cu. ft., in a block 6 ft. long, 4i 
ft. wide and 1 foot thick there are 4J timea 6 cu. ft., or 27 cu. ft., and 
in a block 6 ft. long, 4} ft. wide and 2§ ft. thick there are 2} timea 27 
cu. ft., or 63 cu. ft. 

Rule. — MuUijAy together the numbers eepressing the tengSt,, 
hreadih and thickness. 



2. What are the contents of a rectangular solid 6 ft 
long, 4 {t. wide and 3 ft. thick? 
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3. What are the contents of a rectangular solid 8 ft. long, 
5 ft. wide and 4 feet thick? 

4. How many cubic feet are there in a block of marble 10 
ft. long, 5 ft. wide and 3 ft. 6 in. thick ? 

5. How many cubic feet are there in a cube whose edges 
are 6 ft. long ? 

6. How many cubic feet are there in 5 cords of stone ? 

7. How many cords of wood are there in a pile 24 ft. 
long, 8 ft. wide and 8 ft. high ? 

8. How many cords are there in a pile of wood 30 ft. 
long, 4 ft. wide and 6 ft. high ? 

9. If a range of wood is 6 ft. high and 8 ft. wide, how 
long must it be to contain 30 cords? 

10. How many cubic yards of earth must be excavated to 
make a cellar 33 ft. long, 16 ft. wide and 7 ft. deep? 

11. What will it cost to excavate a cellar 40 ft. long, 18 
ft. wide and 8 ft. deep, at $.35 per cubic yard ? 

12. How many perch of stone are there in a wall that is 28 
ft. long, 1 ft. 6 in. thick and 5 ft. high? 

272. To measure lumber by board measure. 

273. A Board Foot is 1 ft. long, 1 ft. wide and 1 inch 
thick. Hence, when a board is 1 inch thick, the number of 
feet board measure may be found by the following rule : 

Rule. — MvMply the length in feet by the breadth ea^essed in 
feet. Or, 

Multiply the length in feet by the breadth in inches and divide 
the result by 12. 

When lumber is more than an inch thick, the number of 
feet board measure may be found by the following rule : 

Rule. — Multiply the length in feet by the breadth in feet, and 
this product by tJie number of inches in thickness. 
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WRITTEN EXERCISES, 

274. 1. How many feet board measure are there in a 
board 18 ft. loDg, 9 in. wide, 1 in. thick? 

2. What are the contents board measure of a joist 12 ft. 
loDg, 1 ft. wide, and 2 in. thick? 

3. How many feet board measure are there in a board 15 
ft. long, 10 in. wide, and 1 in. thick? 

4. How many feet board measure are there in 5 boards, 
each 16 ft. long, 10 in. wide, 1 in. thick ? 

5. How many feet board measure are there in 5 joists, 
each 16 ft. long, 14 in. wide, and 3 in. thick? 

6. Find the cost of 12 scantling 8 in. wide, 4 in. thick, and 
16 ft. long at $20 per thousand feet, or 2 cents per foot. 

7. Find the cost of 30 boards 12 ft. long, 11 in. wide, and 
1 in. thick at $40 per thousand feet. 

REVIEW EXERCISES. 

ORAIi EXERCISES. 

276. 1. What will be the cost of 2 lb. 8 oz. of butter at 
30 cents per pound ? 

2. How much must I pay for 3 pk. of chestnuts at 5 cents 
per quart? 

3. How much will 5 yd. of wire cost at 4 cents per foot? 

4. How much will 6 gal." milk cost at 3 cents a pint? 

5. How many hours are there in 2 da., 2 hr. ? 

6. A man worked 2 hr. , earning 5 cents per minute. How 
much did he earn? 

7. If silver is worth $1 per ounce, how much must I pay 
for 2 lb. 6 oz. ? 

8. How many packages of seed, each containing } pt-. 
can be made from 1 bu., 2 pk. ? 
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9. A man jumped 2 rd. at 3 jumps. What was the 
average distance jumped each time? 

10. A man having 2 sq. yd. of silk cut it into strips con- 
taining 3 sq. ft. each. How many strips were there? 

11. A stationer sold 2 quires, 6 sheets of paper at 2 cents 
per sheet. How much did he get for it? 

12. A lad picked 48 qt. of berries, which he sold at 81 
per bushel. How much did he get for them? 

13. A merchant sold in one year 480 ounces of indigo. 
How much did he get for it if the selling price was 92 per 
pound? 

14. How many blocks, each a cubic inch, can be formed 
from a block which is a cubic foot ? 

15. A rope 12 yd., 2 ft. long was cut into 2 equal parts. 
How long* was each part ? 

16. How much will 33 eggs cost at 12 cents per dozen ? 

17. From a keg of molasses containing 5 gal., 3 gal., 2 qt. 
were drawn out. How much remained? 

18. How many weeks does a boy spend at his grand- 
father's, if he remains there 49 days? 

19. A man purchased at one time 2 bu., 3 pk. of clover 
seed, and at another 3 bu., 7 pk. How much did he buy? 

20. A man traveling by carriage found that he had just 
3 hours in which to reach the railway station. He reached 
it in 2 h., 35 min. How much time had he to spare? 

21. A merchant had 4 remnants each containing 3 yd., 2 
ft. How much was there in all? 

22. Five boys together gathered 2 bu., 6 qt. of chestnuts. 
How many quarts should each receive for his share? 

23. A stationer bought paper at ¥2.55 per ream and sold 
it at 20 cents per quire. How much did he gain ? 

24. A cabinet-maker bought a plank of black-walnut 12 
feet long, 1 foot wide, and 2 inches thick. If he paid 10 
cents per ft. board measure for it, how much did it cost him ? 
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WBITTEN EXERCISES. 

276. 1. From a piece of cloth containing 13 yd., 1 ft, a 
tailor cut off 5 yd., 2 ft. How much was left? 

2. Bought 15 bu. of oats at 37^ cents per bushel, and 
sold them at 15 cents a peck, How much did I gain ? 

3. What will be the cost of 13 lb,, 8 oz. of butter at 30 
cents per pound ? 

4. What wiU be the cost of 4200 lb. of hay at $1.80 per 
hundred-weight ? 

5. A printer used 5 i*eams, 8 quires, 15 sheets of paper. 
How many sheets did he use ? 

6. An apothecary made 1 oz. of quinine into two-grain 
pills. How many pills did he make? 

7. A farmer sold a range of wood 16 ft. long, 4 ft. wide, 
and 6 ft. high, at $3.50 per cord. How much did he re- 
ceive for it? 

8. A man's crop from 5 acres was 247 bu„ 3 pk., 7 qt. 
of wheat. What was the average yield per acre? 

9. How many minutes are there in a common year of 
365 days? 

10. A wagon wheel is 15 ft., 6 in. around. How many 
revolutions will it make in going 10 miles? 

11. If a bushel of wheat weighs 60 lb., how many pounds 
will 36 bu., 3 pk, weigh ? 

12. How much will it cost to carpet a room 24 ft. long 
and 18 ft, wide at $1.20 per square yard? 

13. What will it cost to pave a rectangular court 80 ft, 
long and 50 ft. wide at 50 cents per square yard? 

14. What will it cost to pave a street 50 feet wide and 
1500 feet long with Nicholson pavement at 30 cents per 
square foot? 

15. The contents of 4 barrels were as follows: 33 gal., 3 
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qt., 2 pt.; 42 gal., 2 qt., 1 pt.; 37 gal,, 1 qt., 1 pt.; 38 gal., 
1 pt. What were the contents of all? 

16. If a ship sails 9 miles per hour, how long will it take 
her to sail 1747 miles? 

17. A milkman sold 32 gal., 3 qt., 1 pt. of milk daily. 
How much did he sell in 12 days? 

18. A man sold 3 T., 17 cwt. of hay at $1.80 per cwt. 
How much did he receive for it ? 

19. How many feet board measure are there in 6 joists 
each 15 ft. long, 14 in^ wide, and 3 in. thick? 

20. What will be the expense of painting a roof 48 feet 
long and 22 feet wide at $.30 per square yard? 

21. A milkman sold 684 pints of milk at 20 cents per 
gallon. How much did he receive for it? 

22. A jeweler having 36 lb., 10 oz., 14 pwt. of silver 
made 8 teapots from it, and had left 21 lb., 6 oz. What 
was the weight of each teapot? 

23. What will be the cost of 5 gal., 3 qt., 1 pt. of alcohol 
at ¥.30 per quart ? 

24. How many cubic feet are there in a block of mar- 
ble which is 6 ft. long, 4 ft. wide, and 3 ft. thick? 

25. A silversmith sold 5 lb., 2 oz. of silver plate for $93. 
How much did he get for it per ounce ? 

26. A man divided a farm of 215 A., 135 sq. rd. equally 
among 3 sons. What was each son's share ? 

27. How many yards of matting 1^ yards wide will be 
required to cover a floor that is 20 ft. long and 15 ft. wide? 

28. The American Revolution began. April 19, 1775, and 
ended 8 yr., 6 mo., 14 da. afterward. When was the treaty 
signed by which it was ended? 

29. Which is heavier, and how much in grains, a pound of 
gold or a pound of iron ? 

30. How many cannon balls each weighing 66 lb., lOf oz. 
can be made from 1 ton of iron ? 
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31. What will be the cost of 20 planks 18 ft. long, 8 in. 
wide, and 2 in. thick, at «25. per thousand feet ? 

32. A cask of wine contained 31 gal., 3 qt. What was 
it worth at 62.50 per gallon? 

33. How long will it require for a person to count $100,000, 
if he counts one dollar per second for 10 hours per day ? 

34. How many pieces of tape, each containing 6 yd., 2 ft., 
3 in., can be made from 320 yd. ? 

35. How wide must a piece of land be to contain two acres, 
if it is 25 rods in length ? 

36. How many yards of plastering are there on the sides 
of a cistern 12 ft. long, 8 ft. wide, and 6 ft. deep? 

37. If a railroad train travels at the rate of 32 miles per 
hour, how many miles will it travel in 2 da., 8 hr., 30 min.? 



aUESTIONS FOR REVIE'W. 

277* What is reduction of denominate numbers? What is re- 
duction descending? Eeduction ascending? What is the rule for 
reduction descending? For reduction ascending? 

What is the rule for the addition of compound numbers? For 
subtraction of compound numbers? How are dates subtracted? 
What is the rule for multiplication of compound numbers? What 
is the rule for division of compound numbers? 

What is a rectangle? What is the area of a surface? How is 
the area of rectangular surfaces computed? What is a volume or 
solid? What is a cord of wood? What is a perch of stone? 
How is the volume of rectangular bodies computed? What is a 
board foot? How is the number of board feet computed when 
the board is 1 inch thick? How when it is more than 1 inch 
thick? 

What is a concrete number? What is a denominate number? A 
simple denominate number? A compound denominate number? 

What is an angle? What is a square? What are right angles? 
What is a surface? What is a cube? What is a square foot? A 
cubic foot? 
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278. 1. In a regiment of soldiers 2 out of 50 were killed. 
How many was that per hundred^ or per cent. ? 

2. In a school 3 out of 20 pupils are more than 14 years 
of age. How many is that per hundred, or per cent. ? 

3. How much is y^, or 1 per cent,, of ^200? Of 8400? 
Of J800? 

4. How much is t^, or Z per cent., of 8500? Of 8700? 
Of 8900 ? 

5. How much is y^, or 5 per cent., of 8600? Of 8700? 
Of 8400 ? 

6. How many hundredths of any thing is J of it? J of it? 
iof it? 

7. How many hundredths of any thing is ^ of it? -j^ of it? 
^ of it? 

279. Per cent, means by the hundred. 

Thus S per cent, means 3 out of every 100, or 3 hundredths. 

280. The Sign of Per cent, is ^ . 
Thus 8^ is read 8 per cent. 

281. Percentage treats of computations ii^hich involve 
per cent. 

282. Since per cent, is a number of hundredths it may be 
expressed by a decimal or by a common fraction. 

(182) 
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2 per cent. 

5 per cent. 

47 per cent. 

135 per cent. 

12i per cent. 

f per cent. 
31^ per cent. 



is written 2^, 
is written 5^^, 
is written 47^, 
is written 135^, 
is written 12i^, 
is written J^, 
is written 31J^, 



.02, or jijf. 

.05, or j^. 

.47, or ^. 
1.35, or m, 
.12}, or H^. 
.OOf, or y§jj. 
.31t, or fi^. 



EXERCISES. 

283. Express decimally the following: 

1. 10%. 6. 75%. 

2. 15%. 7. 90%. • 

3. 37%. 8. 85%. 

4. 25%. 9. 69%. 

5. 20^. 10. 125%. 

Express as common fractions in their smallest terms: 

24. 80%. 

25. 40^. 

26. 125%. 

27. 150%. 



11. 12^%. 

12. 37i%. 

13. 87^%. 

14. 66f%. 

15. i%. 



16. 10%. 

17. 15%. 

18. 25%. 

19. 20%. 



20. 12i%. 

21. 16f%. 

22. 75%. 

23. 50%. 



Express in hundredths, or as per cent. : 



28. i of a number. 

29. I " " 

30. \ " ** 

31. ^ " ** 

32. ^ - - 

33. ^ " " 

34. f *' " 

35. ^ - " 

36. ^ " ** 

37. i " " 



38. 
39. 



t 



of a number. 



(( 



(( 



(( 



(< 



40. A 

41. A 

42. ^ 

43. « 

45. TT^tr " 

46. Thf " 

47. ttAht " 
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284. To find the Percentage when the Base and Bate 
are given. 

1. What is 10 per cent., or ^, of $50? Of $60? 

2. What is 5 per cent., or t|^, of 500 bu.? Of 600 bu.? 

3. What is 25 per cent., or -^^ of 200 gal.? Of 300 gal,? 

4. What is 40 per cent, of 200 tons? Of 400 tons? 

5. What is 33^ per cent, of 300 horses? Of 600 horses? 

285. The Base is the number, of which the per cent is 
taken. 

286. The Bate is the number of hundredths taken. 

287. The Percentage b the number, which is a certain 
number of hundredths of the base. 



WRITTEN EXERCISES. 

288. 1. What is 5 per cent, of S24.36? 

Pbogbss. Analysis.— Since 6^ of anj 

$24.36X,V = »1-218 "^^^L".^' 7±^ V^ 

J^ of $24.36 18 ^ of $24.36, which 

^> 18 $1,218. Or, 

$24.36X.05 = $1.218 Since 6% of any number is 

^^. r> D $24.36, which is $i:218. 

BuLE. — MidUply the base by (he roto, 

2. Find 10% of $18.69. 5, Find 12^^ of 848 gal. 

3. Find 15% of $16.40. 6. Find \&\% of 672 mi. 

4. Find 35% of $20.36. 7. Find 37^^ of 432 in. 

8. A £uiner lost 25% of a flock of 440 sheep. How 
many did he lose? 

9. A merchant sold 35^ of a quantity of goods worth 
124000. How .many dollars' worth did he sell 7 
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10. A man purchased a farm for 613000 and sold it at 
a gain of 20^ . How much did he receive for it ? 

11. A man invested 12^% of $16240 in a silver mine. 
How much did he invest? 

12. A man spent annually 83^ of his salary, which was 
$2000. How much did he spend ? 

289. To find the Bate when the Percentage and Base 
are given. 

1. If a man earns $40 and spends $20 of it, what part 
of it does he spend ? How many hundredths of it ? How 
many per cent. ? 

2. If I spend J of my money, what per cent, of it do I 
spend? 

3. A man had 40 horses, but he sold 10 of them. What 
per cent, of them did he sell? 

4. What part of $15 is $3? What per cent.? 



WRITTEN EXERCISES. 

290. 1. What per cent, of 375 yards are 150 yards? 

Pbogess. Analysis. — 150 yd. 

150yd.=M*of 375yd.= are ««, or * of 376 

I of 3 7 5 yd. = -iV^r, or \ expressed as hnn- 

4 % of 3 7 5 yd,, dredths is equal to 40 

Or, hundredths; therefore, 

150yd.-375yd. = .40-=40% ^^^ yf- ^^\'^> ^^ 

^ J ' 40g^ of 375 yd. Or, 

Formula. a* xl * 

P^ ^ Since the percent- 

. x> ^. j^gg jg ^g product of 

the base by the rate, if the percentage is divided by the base the 
result is the rate. Therefore, 150 -f- 375 =• .40, or 40j^. 

Rule. — Divide the percentage hy the base. 
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What per cent, of: What per cent of: 

2. 200 acres are 50 acres? 6. $320 are $200? 

3. 800 hours are 160 hours? 7. $425 are $225? 

4. 960 gal. are 320 gal.? 8. $340 are $85? 

5. 600 bu. are 450 bu.? 9. $432 are $72? 

10. A farmer sold 210 acres from a farm containing 540 
acres? What per cent, of the &rm did he sell? 

11. A grocer sold tea for $1 per pound that cost him 
$.75. What per cent, of the cost did he gain? 

12. If I sell butter for 42 cents per pound that cost me 
35 cents, what per cent, of the cost do I gain ? 

13. A man earned $160 per month and spent $120. 
What per cent, of his earnings did he spend? 

14. A man who worked 45 days on a farm spent 9 days 
of the time in plowing. What per cent, of his time did he 
plow? 

15. A &rmer who raised 600 bushels of grain sold 450 
bushels of it. What per cent, of his grain did he sell ? 

16. The receipts at a concert were $450 and the expenses 
$360. What per cent, of the receipts was gained? 

291. To find the Base when the Percentage and Bate 
are given. 

1. A man spent $20 which was 10 per cent., or -^y of all 
the money he had. How much money had he? 

2. Of what sum is $18 50^, or -j^, or i? 

3. Of what sum is $20 40^, or ^, or |? 

4. Of what sum is $30 60^, or ^, or |? 

5. Of what sum is $50 25%, or ^, or |? 

6. Of what sum is $40 10 per cent. ? 

7. Of what sum is $80 15 per cent. ? 

8. Of what sum is $60 20 per cent. ? 

9. Of what sum is $160 80 per cent.? 
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WBITTEN EXERCISES. 

292. 1. A merchant sold 75^ of a quantity of silk for 
$300. What would he receive for the whole at the same 
rate? 

Process. Analysis. — Since 75^, or ^y or } 

759^ or ■1 = 8300 °^ *^® value of the goods was $300, J 

^^ T g1 00 ^^ *^® ^^^^^ ^^ J 0^ ^^» o^ ^^^» 

* A ^ /x /x *°d since $100 was J of the value, the 
Whole $ 4 ^^i^g ^^ 4 ^.jjjgg ^iQQ^ Q^ ^4QQ q^.^ 

Or, Since the percentage is the product 

• o A A _j_ 7 K A 4 ®^ *^® ^^'^ multiplied by the rate, if 

the percentage is divided by the rate, 

Formula. ^Jj^ quotient will be the base. There- 

P-7-R= B. fore, $300 h- .75 = $400, the entire value. 

Rule. — Divide (he percentage by the rate. 

Of what number is : Of what number is : 

2. 312 25 fc^ 6. $216.15 62^%? 

3. 250 40^ ? 7. 23.5 bu. 16|% ? 

4. 420 33^^ ? 8. 225 men 15% ? 

5. 650 20^ ? 9. 363 oxen 37^% ? 

10, A clerk spent $800 per year, which was 80% of his 
entire salary. How much was his salary? 

11, A farmer sold 320 bushels of corn, which, was 33^% 
of his entire crop. How many bushels did he raise? 

12, A real-estate broker sold a lot for $8400, which was 
116f % of the cost of it. How much did it cost? 

13. A horse was sold for. $320, which was but 80% of 
what he cost. How much did he cost? 

14. A house was sold for $8100, which was 112|% of the 
cost. What was the cost? 

15. A man increased his capital 8^% and then had $16900. 
How much had he at first? 
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293. 1. When a sum equal to 5^ of the amount of 
money lent is paid for the use of it for 1 year, how much 
will be paid for the use of $100 for 1 year? For 2 years? 

2. When the allowance for the use of money is 6% per 
year, what is the allowance fer the use of $100 for 1 year? 
For 2 years? For 3 years? For 3J years? 

3. When the sum paid for the use of money is 8^ per 
year, what must be paid per year for $50? For $500? 

4. When the sum paid for the use of money is 12^ yearly, 
what must be paid for the use of $100 for 1 year? 

5. When the allowance for the use of money is 8^ per 
year, what must be paid for the use of $100 for 6 months? 
For 1 month ? For ^ month ? For \ month? For ^ month? 
For 10 days? For 20 days? 

6. When 6% is paid per year for the use of money, how 
much will $500 amount to in 2 years? In 3 years? 

7. When $500 is loaned for 1^ years at 8^ per year, what 
will be the amount? 

294. Interest is the sum paid for the use of money. 

295. The Principal is the sum for the use of which 
interest is paid. • 

296. The Bate of interest is the annual rate per cent. 

297. llie Amount is the sum of principal and interest. 

(188> 
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OBAIi EXERCISES. 



298. 1. What is the interest of 8200 for 1 year at 5% ? 

2. What is the interest of $300 for 1 year at 8% ? 

3. What is the interest of $200 for 2 years at bfo ? 

4. What is the interest of $500 for 2 years at 6^ ? 

5. What is the interest of $400 for 1^ years at 4fo ? 

6. AVhat is the interest of $600 for 1| years at 6^ ? 

7. What 

8. What 

9. What 



s the interest of $400 for ^ year at 6% ? 
s the interest of $400 for 3 months at 6^ ? 
s the interest xif $200 for 1 month at 6% ? 
10. What is the amount of $100 for 2 years at 6%? 



WRITTEN EXERCISES. 

299. 1. Find the interest of $234.27 for 2 yr., 7 mo., 12 
da. at 6^. 

Pbocess. Anai<tsis. — Since the 

$234.27 ^^^ ^^ interest is 6^, we 

* Q g find 6^ of $234.27, which 

is $14.0562, the interest for 



12 )$14.0562 lnt for lyr. ^ne year 

$1.1713 Int for 1 mo. Since there are 12 mo. 

3 2.4 in a 7^^ the interest for 

$36 78+ Int 2 yr., 7 mo., 12 da. ^ °^«^*^ ^ ^^"°^ ^^ ^^' 
»OD.*o+ ^.^.j^^ $14.0662 by 12, 

which gives $1.1713, the interest for 1 month. 

Since in 2 yr., 7 mo. there are 31 months, and 12 days are }f, 
or .4, of a month, the entire interest is 31.4 times $1.1713, Uie 
interest for 1 month. 31.4 times $1.1713 is $36.78+, the entire 
interest. 

Rule. — Find the interest for 1 year at the given rate, and 
then far 1 month by dividing by 12. Multiply this quotient by 
the years and months reduced to mmdhs^ and the days to the 
fraction of a m4mlh. 
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2. Find the interest of $32.16 for 1 jr., 6 mo. at 6%. 

3. Find the interest of $28.32 for 2 jr., 3 mo. at 6%. 

4. Find the interest of $19.24 for 1 yr., 8 mo. at 6%. 

5. Find the interest of $16.36 for 1 jr., 5 mo. at 7%. 

6. Find the interest of $48.50 for 2 yr., 3 mo. at 8%. 

7. Find the interest of $20,00 for 3 yr., 2 mo. at 4^ . 

8. Find the interest of $31.69 for 2 yr., 6 mo. at 7^. 

9. Find the interest of $42,66 for 1 yr., 8 mo. at 8^^. 

10. Find the interest of $31.26 for 1 yr., 4 mo. at 9%. 

11. Find the interest of $57.36 for 2 yr., 8 mo. at 7%. 

12. Find the interest of $38.24 for 6 mo., 12 da. at 8%. 

13. Find the interest of $27.16 for 5 mo., 10 da. at 8^. 

14. Find the interest of $32.42 for 7 mo., 15 da. at 9%, 

15. Find the interest of $28.16 for 8 mo., 9 da. at 6%. 

16. Find the interest of $64.24 for 3 mo., 10 da. at 5%. 

17. Find the interest of $58.22 for 2 mo., 8 da. at 6%. 

18. Find the interest of $56.89 for 2 yr., 3 mo., 6 da. at 

8%. 

19. Find the interest of $38.65 for 3 yr.,J2 mo., 12 da. 
at 9%. 

20. Find the interest of $42.72 for 4 yr., 1 mo., 10 da. 
at 7%. 

21. Find the interest of $83.26 for 3 yr., 5 mo., 7 da. 
at 6%. 

22. Find the amomit of $24.71 for 1 yr., 5 mo., 6 da. 
at 8%. 

23. Find the amount of $39.42 for 27 da. at 10%. 

24. Find the amount of $68.73 for 21 da. at 8%. 

25. Find the amount of $69.86 for 13 da. at 7^. 

26. Find the amount of $38.41 for 17 da. @ 7^. 

27. If I lend $1000, how much will be due me in 2 yr., 
5 mo., 18 da., interest at 6^ ? 

28. What is the interest of $645 from Sept 15, 1880, to 
July 5, 1882, interest at 7% ? 
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QUESTIONS FOR REVIEW. 

What IB per cent? What is percentage? What is the sign of 
per cent.? In what ways may per cent, be expressed? What is 
the base? What is the rate? What is the percentage? When 
the base and rate are given, how is the percentage found? When 
the percentage and base are given, how is the rate found? When 
the percentage and rate are given, how is the base foand? 

What is interest? What is the principal? What "is the rate? 
What is the amount? How is interest computed? 



GENERAL REVIEW. 

300. 1. What will be the cost of 8f yd. of cloth at *6f 
per yd. ? 

2. A drover bought 24 head of cattle at 831 per head 
and 40 at $25.75 per head. How much did they cost him? 

3. The Declaration of Independence was signed July 4, 
1776. How long ago was that? 

4. How many bushels of oats at 8.30 per bushel can be 
bought for 836.24 ? 

5. If I paid 893.50 for 34 yards of cloth, what was the 
price per yard ? 

6. What will be the cost of 9 pieces of prints, each con- 
taining 34^ yards, at 7 cents per yard ? 

7. How many square yards of carpeting will be required 
to cover a floor 18 feet wide and 24 feet long? 

8. A man had a rectangular field which was 60 rods long 
and 35 rods wide. How many acres did it contain ? 

9. A lad spent 45 cents, which was f of all the money he 
had. How much money had he ? 

10. James was only f as old as his mother, yet James was 
21 years old. How old was his mother? 

11. A ladder which was 42 feet long was found to be just 
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f of the height of a liberty pole. How high was the liberty 
pole? 

12. Two boye have together 44 cents, but one of them has 
4 cents more than the other. How much has each? 

13. There were two baskets which together contained 27 
apples, but one of them contained 7 more than the other. 
How many apples did each contain ? 

14. A gentleman gave some boys 6 cents each. If he had 
given them 7 cents each it would have taken 12 cents more. 
How many boys were there ? 

16. A can mow a field in 5 days and B can mow it in 4 
days. If they work together, in how many days can they 
mow it? 

16. James can do a piece of work in 6^ days and Henry 
can do it in 6^ days. If they work together, in how many 
days can they do it? 

17. A merchant sold some cloth for $76 and thereby lost 
•| of what it cost How much did it cost? 

18. By selling a quantity of stoves for $490 I gained f of 
what they cost me. How much did they cost me? 

19. What is the interest of $364.18 for 2 yr., 3 mo., 16 da. 
At 7^? 

20. I loaned $326 at 7%. How much was due me in 2 
yr., 4 mo., 6 da.? 

21. Mr. B borrowed $316.26 at 6^ Jan. 4, 1879, and 
paid the sum with interest Apr. 7, 1881. How much did 
he pay? 

22. A grocer sold 32 gal., 3 qt, 1 pt of molasses in Jan- 
uary; 42 gal., 1 qt., 1 pt. in February, and 26 gal., 3 qt., 
1 pt. in March. How much did he sell in the three months? 

23. If he had 120 gallons on hand on January 1, how 
much had he left April 1 ? i 

24. A stationer sold 4 reams, 8 quires, 17 sheets of paper 
in one day. How many sheets did he sell? 
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25. A fanner who had 192 sheep sold 6\% of them to a 
butcher. How many did he sell ? 

26. A merchaut who had 483 yards of cloth sold 14f % of 
it at $2.50 per yard. How much did he receive for it? 

27. After spending 35^ of his money in traveling, a young 
man found that he had $130 left. How much had he at first? 
. 28. A man who had 376 sheep sold 25% of the flock at 
$4.50 per head. How much did he receive for them? 

29. If f of a yard of broadcloth costs $3.90, what will 12 
yards cost? 

30. If f of an acre of land produces 18f bushels of wheat, 
how many bushels will 9^ acres produce ? 

31. If a man smokes 5 cigars per day for 15 years, how 
much will he pay for cigars in that time, assuming that they 
cost him 7 cents each, and calling 365 days a year ? 

32. A man who owned f of an acre of land sold f of it 
for $999. How much would an acre be worth at that rate ? 

33. The smaller of two fractions is -^ and the diflerence 
between them is ^. What is the other? 

34. A sum of money was divided among five persons as 
follows: A received I, B ^, C ^, D -gij^ of it, and E the 
remainder, which was $2000. What was the sum divided ? 

35. What number divided by If will give a quotient of 3^? 

36. The product of two numbers is 8, and f of one of them 
is f . What is the other? 

37. After spending $5 more than f of his money, a man 
found that he had $15 left;. How much money had he at 
first? 

38. A boy lost ^ of his money and then earned 30 cents, 
when he had just ^ as much as he had at first. How much 
had he at first? 

39. Mr. Henry C. Dayton bought of James Davis & Co., 

Apr. 19, 1882, 16 yd. of broadcloth @ $5.20 per yard, 2 yd. 

muslin @ 16 cents per yard, 14 yd. linen @ $.80 per yard, 

17 
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and 36 yd. cassimere at $1.75 per yard. Make out the bill 
in proper form and receipt it 

40. K it takes a man 4 hr., 30 min. to mow an acre of 
grass, how long will it take him to mow a field of 20 acres, 
if he works 10 hours per day? 

41. A man who had $8000, invested 37^% in a house, and 
loaned the rest on interest at 6^. How much interest was 
due him in 5 mo., 8 da.? 

42. If 35 bushels of oats will keep 30 horses 1 week, how 
many weeks will 350 bushels keep 7 horses? 

43. A merchant put f of his money in a bank, invested ^ 
of it in bonds, ^ of it in a manufactory, and had $7000 left. 
How much had he at first ? 

44. The sum of two numbers is 140, one of which is f of 
the other. What are the numbers? 

45. A, B, and C can together do a piece of work in 10 
days. If A can do it alone in 30 days, and B can do it in 25 
days, in what time can C do it alone ? 

46. A man spent f of 87^^ of his annual salary, and had 
$2300 left. How much was his annual salary? 

47. A man who owned 60^ of a vessel sold 33J^ of his 
share for $12500. What would the vessel be worth at that 
rate? 

48. By selling goods at $1.86 per yard, a merchant gained 
20^ of the cost of them. How much did they cost per yard? 

49. A horse was sold for $215, the seller losing 37^^ of 
what he paid for him. How much did he pay for him ? 

50. A nursery man sold 22250 apple trees. This number 
was 45^ of the number of trees in 45% of the number of 
rows of trees. How many apple trees had he ? 



ANSWERS 



Page 80. 

2. 1035. 

3. 802. 

4. 1298. 

5. 1437. 

6. 1329. 

7. $1396. 

8. $76.47. 

9. $450.89. 
\0. $274.91. 

Page 81. 

11. 14898 horses. 

12. 8314 gallons. 

13. 4384handredthB. 

14. 340 rods. 

15. 22220. 

16. 11148. 

17. $121.87. 

18. $40.52. 

19. $103,535. 

20. $981,815. 

21. 17103. 

22. 117940. 

23. 32282435. 

24. $161.76. 

25. $196.16. 

26. $59,133. 

27. $800. 



28. 1065 acres. 

29. 2437 in first. 
1661 in second. 
4098 in both. 

30. 10636. 

31. 2391 miles. 

32. 3255 bnahels. 



33. 1164 miles. 

34. 110 acres. 

35. $16409. 

36. $11000. 

m 

Page 88. 

37. 3381 potatoes. 

38. $10500. 

39. 810 acres 
1620 acres. 

40. 20985 books. 

41. 2879 miles. 

42. 102970 lbs. 

43. $17124. 

44. 905 fish. 

45. 5924 grains. 

46. $13400. 

47. 254554 feet 

Page 84. 

48. $14755. 

49. 1361 teachers. 

50. 4439 miles. 
. 51. 11794. 

52. 11373. 

53. 116982. 

54. 107759. 

Page 45. 

2. 169. 

3. 202. 

4. 291. 

5. 329. 

6. 264. 

7. 287. 

8. 115. 

9. $20.39. 



10. $7.92. 

11. $16.48. 

12. $21.05. 

13. $9.25. 

14. $35.38. 

15. $45.91. 

17. 953. 

18. 2041. 

19. 1546. 

20. 1317. 

21. 36544. 

Page 46. 

22. 291. 

23. 507. 

24. 387. 

25. 152. 

26. 1991. 

27. 4886. 

28. 1503. 

29. 1852. 

30. 2328. 

31. 44139. 

32. 24472. 

33. 440100. 

34. 350890. 

35. 4180175. 

36. 42581. 

37. $2229. 

38. $7960.08. 

39. 12797 feet. 

40. $4825.75. 

41. 13006. 

42. $18550. 

43. 18309 cattle. 

44. 34711 stamps. 

45. $4294.04. 

46. $2518. 

(18B) 



196 



ELEMENTARY ARITHMETIC. 



Page 49. 

1. 8432. . 

2. 1185. 

3. 2377. 

4. 28583. 

5. 11388. 

6. 2107. 

7. $17685. 

8. 1882. 

9. $12148. 

10. $7625. 

11. $619. 

12. 98 yards. 

13. 43 sheep. 

14. $60. 

15. $772. 

Page 00. 

16. $1007. 

17. 915 A. 
1605 B. 

18. 13689 men. 

19. 1486 bushels. 

20. 5150 sq. mi. 

21. $9999.10. 

22. 66883. 

Page 5«. 

2. 944. 

3. 1230. 

4. 1287. 

5. 2478. 

6. 948. 

7. 1788. 

8. 2345. 

9. 3328. 

10. 888. 

11. 28956. 

12. 39170. 

13. 35562. 

14. 48888. 

15. 41880. 

16. 30072. 

17. 19251. 

18. 18768. 

19. 34024. 
20: 148066. 

21. 281637. 

22. 255702. 



23. 295587. 

24. 173576. 

25. 220486. 

26. 210834. 

27. 341400. 

28. 205632. 

29. $38.25. 

30. $128.10. 

31. $138.75. 

32. 16135 emigrants. 

33. $193.41. 

34. $58120. 

35. 49912 men. 

36. 238275 papers. 

37. 42240 feet. 

38. $110. 

39. 11016 bricks. 

40. $254.10. 

57. 



41. $109.74. 

42. $54.80. 

43. $41562. 

Page 09. 

11. 7680. 

12. 14070. 

13. 13700. 

14. 39760. 

15. 11840. 

16. 119200. 

17. 149100. 

18. 397600. 

19. 92200. 

20. 493800. 

Page 61. 

4. 8608. 
6. 11640. 

6. 23662. 

7. 31175. 

8. 42952. 

9. 32445. 

10. 19824. 

11. 50270. 

12. 27027. 

13. 30144. 

14. 41097. 

15. 458481. 

16. 645650. 



17. 802497. 

18. 126028. 

19. 192786. 

20. 135945. 

21. 96624. 

22. $821.80. 

23. $1091.43. 

24. $943.02. 

25. $1047.05. 

26. $1500.85. 

27. $3285.08. 

28. 3977790. 

29. 11884020. 

30. 14011375. 

31. 12316256. 

32. 6742220. 

33. 11387368. 

34. 11616215. 

35. 10213954. 

36. 999977164. 

37. 2067421020. 

38. 4133249372. 

39. 3515881096. 

40. 221461306500. 

41. 7347 miles. 

Page 68. 

42. $41160. 

43. 136032 tickets. 

44. $1053486. 

45. $5380.99. 

46. 195000 pounds. 

47. 118080 sheets. 

48. $8400. 

49. 2688 miles. 

50. 8532 bushels. 

Page 64. 

1. $61.22. 

2. 390 trees. 

3. $1560. 

4. $720. 

5. $4430.40. 

6. $2567.76. 

7. $2363.60. 

8. $313.66.- 

Page 6S. 

9. $1209. 
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10. $134.94. 

11. Sib miles. 

12. $18.33. 

13. $90.75. 

14. $2380, loss. 

15. $2630. 

16. $755.25, gain. 

17. $5219. 

Page 74« 

2. 284. 

3. 427. 

4. 427. 

5. 229. 

6. 531. 

7. 397. 

8. 264. 

9. 469. 

10. 279. 

11. 335. 

12. 357. 

13. 471. 

15. 1218. 

16. 1366. 

17. 496. 

18. 597. 

19. 1545. 

20. 984. 

21. 406. 

22. 876. 

23. 554. 

24. 1353. 

25. 548. 

26. 1234. 

27. 913f. 

28. 1488*. 

29. 908f. 

30. 22961. 

31. 12052. 

32. 4857J. 

33. $4.87. 

34. $4.54. 

35. $2.37. 

36. $3.91. 

Of. <|p4.Dt7. 

38. $3.03. 

39. 166 plows. 



40. 225 coats. 

41. 156 hours. 

42. 211 weeks. 

43. $753. 

44. 392 hours. 

45. 287 days. 

46. 689 persons. 

47. $1765. 

48. $5739. 

49. 3271. 

Pa^e 78. 

13. 227H. 
14.74A. 

15. 12111 

16. 12+ 

17. 44f 

18. 28Jj 

19. 10 

20. 7 

21. 1 

22. 10} 

23. U^ 



24. 11 #^. 
Page 79. 

26. 679. 

27. 382. 

28. 213. 

29. 432. 

30. 306. 

31. 641. 

32. 65. 

33. 55. 

34. 48. 

35. 67. 

36. 55. 

37. 48. 

38. 73. 

39. 57. 



80. 



40. 82. 

41. 42. 

42. 37. 

43. 36. 

44. 29. 

45. 723. 

46. 606. 

47. 918. 



48. 520. 

49. 541. 

50. 723. 

51. 616. 

52. 752. 

53. 68. 

54. 42. 
56. 97. 

56. 665. 

57. 777. 

58. 582. 

59. 672. 

60. 561. 

61. 306. 

62. 682. 

63. 417. 

64. 862Jii. 

65. 453. 

66. 346. 

67. 519. 

68. 2134. 

69. 725^Tfift. 

70. 561. 

71. 601 

72. 309| 

73. 468i 

74. 312j 

75. 580i 

76. $61." 

77. 34|f I barrels. 

78. 60j47 bushels. 

79. $3080. 

80. $51613|i. 

81. UB^i gallons. 

Page 81. 

82. 97 schooners. 

83. 45 cars. 

84. 2S0m days. 

85. 5130 shares. 

86. mil 

Page S3. 

1. 117. 

2. 40. 

3. 112. 

4. 56. 

5. 109. 

6. 60. 
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10. 61600 yaida. 
11.. 7252 pounds. 

12. $4000. 

13. $396. 

14. $1410. 

15. $4725. 

16. 4980 pounds. 

17. $510. 

18. $198. 

19. 442 B's. 
1284 C?B. 
1511 IKb. 

20. 804 mUes. 

21. 76 barrels. 

Page 85. 

22. $5. 

23. 8 years. 

24. $^, loss. 



2. 2», 3, 7. 

3. 25, 7. 

4. 2*, 32. 

5. 2, 32, 11. 

6. 23, 3«. 

7. 22, 112. 

8. 26, 32. 

9. 2\ SK 

10. 2^ 3, 7. 

11. 22, 32, 11. 

12. 5*. 

13. 24, 3, 19. 

14. 26, 13. 

15. 2, 32, 5, 11. 

16. 2*, 32, 7. 

17. 25, 5, 7. 

18. 23, 3, 72 

19. 2, 54. 

20. 210. 

21. 26, 3» 

22. 2\ 5. 

23. 2^ 32. 

24. 22, 32, 89. 

25. 22, 54 

26. 2\ 3*. 

27. 2*, 3, 5, 7. 

28. 2% 32, 7. 



29. 28, 32. 

30. 22, 3, 203. 

31. 2, 5, 289. 

Page 90. 




Page 91. 

26. $.48. 

27. $.01i. 

28. $48. 

29. 53^ yards. 

Pai(e 90. 

2. 4. 

3. |. 

*• • 

5. 1-. 

6. i r* 

7. J. 

8. f 

9. f. 

10. }. 

11. f. 

12. J. 

13. f 



Page 97. 



2. J^. 

3. ff. 

4. W. 

5. V^. 

6. -W. 

7. ^. 

8. ^K 

9. i^i. 
10. ifA. 

11. w. 

16. Affi, 

17. AJfa 

18. iiii 



19. 4f 

20. ^IfA 

21. J^JJi 



Paiie 98. 



2. 45. 

3. 54. 

4. 49}. 

5. 3S^. 

6. 61A. 

7. 16|. 

8. 16f 

9. 13( 
10. 
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11. 


19ff. 


12. 


16ff. 


13. 


32*. 


14. 


19||. 


15. 


m- 


16. 
17. 


20}f. 


18. 


19JS. 


19. 


3314. 


20. 


34||. 


21. 


72j|. 




Page lOO. 


2. 


1 01 TSf TU' 


3. 

4. 




5. 


' "^i To* 6 0* 


6. 


i, T», n- 


7. 




8. 


a! h, a- 


9. 


A. M, M. 


10. 




11. 


1' fi> tt- 


12. 




13. 


a! m! ^• 




Pace 101. 


15. 


A> M> T«- 


16. 


U, ih A- 


17. 


fo» 8 J To' 


18. 




19. 
20. 


Ml S| St. 


21. 
22. 


m, Av'. S| 


23. 


AV, f M. HI 




Page 104. 


2. 


m. 


3. 


p 


4. 




5. 


2a' 


6. 


I- ■■ ■» 


7. 


Mf 


8. 


lii- 


9. 


m 


10. 


14AV- 


11. 
12. 


20|. 



13. 22t«. 

14. 24A. 

15. 22}!. 

16. 17^. 

17. 23^. 

18. $85tV 

19. $351}. 

20. $78f4. 

21. 75 j«* miles. 

22. llo^V ^i^s- 
107. 





26. 

27. Ift. 

28. 5A. 

29. 8f 

30. 1! 

31. 21^ 

32. 2U 

33. 66k acres. 

35. $1931. 

36. $90f J. 

37. $9}. 

Paire los. 

38. $39jtf 



0<7. Sp^O^ 

40. $12J 





Page 110. 


2. 


1|. 


3. 




4. 


3A. 


5. 


3f 


6. 


3 . 


7. 


3if. 


8. 


5J. 


9. 


3 . 


10. 


21 


11. 


19f. 
llOf 


12. 


13. 


200J. 


14. 


$16|. 


15. 


$4tt' 


16. 


$28i. 


17. 


206 miles. 


18. 


$84. 


19. 


1211 hours. 

$88|. 


20. 


21. 


$88f. 



Page lU. 



22. $825. 

23. $125|. 

24. $60H. 



Page lia. 



2. 10. 

3. 21. 

4. 7i. 

5. 3i. 

6. 18. 

7. 228. 

8. 26. 

9. 17f 

10. 64. 

11. 381. 

12. 19i. 

13. 19i. 

14. 69. 

15. 110. 

16. 123. 

17. 173f 

18. 253}. 

19. 575J. 
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Page lis. 

20. $4380. 

21. $156. 

22. $6758}. 

23. 286} miles. 

24. $225. 

25. $851. 

26. $139}. 

IIS. 





23. H. 

24. 232^ acres. 

25. $nA. 

26. 57| feet 

27. 16§^ acres. 

28. $145^. 

Paip^lie. 

29. $177tV. 

30. $156J. 

31. 1794f bushels. 

Page 118. 

2. A. 

o. -fg. 

6. A. 
6. A. 



13. t* 
15. 3i 






26. 

27. $At. 

28. $1551 

29. $91j|: 



Page 120. 

2. 20. 

3. 81. 

4. 49. 

5. 40. 

6. 72. 

7. 21f. 

8. 26|. 

9. 65. 

10. 64|. 

11. 180. 

12. 71i. 

13. 33l. 

14. 37|. 

15. 60*. 

16. 22|. 

17. Sft. 

18. 6if 

19. 7^ 

20. 4|. 

21. 12. 

22. 16 lots. 

23. 24 peaches. 

24. 4^ tons. 

25. 7f i cords. 

26. 10 pairs. 



27. 12 pictares. 

28. 15 barrels. 




Page 12S. 

18. «. 

19. 2A. 

20. 2^. 

21. 2. 

22. IJi. 

23. 1. 
24. 

25. l&i days. 

26. 7|I pounds. 

27. 5||{ acres. 

28. 8 barrels. 

29. 6 plows. 

30. 10 books. 

31. 7 diaries. 

32. 7^ dozen. 

Page 184L 

34. ^. 

35. if. 

36. If. 

37. |. 

uo. yi. . 

39. llj. 

40. T^ft. 

41. A. 

42. I^. 

43. ^. 

44. T^j' 

45. 2f 
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Page 188. 



2. 140. 


3. 


108. 


4. 


136. 


6. 


126. 


6. 


143. 


7. 


160. 


8. 


120. 


9. 


120. 


10. 


143. 


11. 


204. 


12. 


2*. 


13. 


If 


14. 


lA. 


15. 


1^- 


16. 


4- 


17. 


$84. 


18. 


$160. 


19. 


$91. 


20. 


40 mi. 


21. 


280 acres. 


22. 


$460. 




Pase 12a 


1. 


34itt. 


2. 


$l§f|. 


3. 


1%. 


4. 


if. 


5. 


4A. 


6. 

7. 


T' 


8. 


13f bar. 


9. 


$84. 


10. 


140|f acreH. 


11. 


$6434f. 


12. 


$266}. 


13. 


A. 




Page 129 


14. 


60. 


16. 


$14727A. 


16. 


$19286ft. 
48 yards. 


17. 


18. 


2A days. 


19. 


lA <^ays. 


20. 


4|| days. 


21. 


11 1 days. 


22. 


24 days. 



23. $160, James. 
$240, brother. 

24. $372f , one. 

25. $497|, other. 
125 boys. 
175 girls. 

Page 180. 

26. $80. 

27. 30 days, A. 
15 days, B. 

28. $50000. 

29. 1. 

30. 40 marbles. 

Page 186. 

2. i. 

If ■ 

5. f 

6. |. 

It 

9. f 

10. A- 

11. A. 

12. A. 



16. T?xr. 

17. TTTT- 



187. 

2. .375. 

3. .876. 

4. .3125. 

5. .95. 

6. .04. 

7. .32. 

8. .025. 

9. .0125. 

10. .52. 

11. .85. 

12. .35. 

13. .556+. 

14. .024. 

15. .01066+. 



16. .42867+. 

17. .9376. 



2. 42.086. 

3. 34.0735. 

4. 38.421. 
6. 61.583. 

6. 23.6818. 

7. 52.36. 

8. 53.8264. 

9. 38.2395. 

10. 69.363. 

11. 390.0795. 

12. 303.032. 

13. 309.02. 

14. 240.4584. 

15. 70.646. 

Page 1S8, 

16. 1.081. 

17. 1.469863. 

18. $1607.28. 

19. 167.92 mi. 

Page 182. 

2. 11.93. 

3. 14.915. 

4. 17.945. 
6. 19.47. 

6. 23.175. 

7. 20.7444. 

8. 19.667. 

9. 21.428. 

10. 3.0004. 

11. 4.3464. 

12. 3.2364. 

13. .64936. 

14. ,017874. 

15. .0514. 

16. 4.2804. 

17. 2.8928. 

18. 1.39456. 

19. 2.6466. 

20. 2.45984. 

21. $7025.66. 

22. $4570.11. 
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Page 140. 

2. J184. 

3. 1.008. 

4. 15.68. 
6. .2196. 

6. .03772. 

7. .287624. 

8. 2.16975. 

9. 1.5228. 

10. .7378. 

Page 141. 

11. .018088. 

12. .514098. 

13. 91.125. 

14. .4225. 

15. .0027608. 

16. .0147396. 

17. .00090006. 

18. .000617945. 

19. .0443196. 

20. .088136. 

21. .0613632. 

22. 72.81792. 

24. 286.3. 

25. 3829.5. 

26. 2835. 

27. 38.4. 

28. 52.76. 

29. 8432.5. 

30. $854.8875. 

31. $80.0125. 

32. $38.9025. 

Page 148« 

2. .36. 

3. 2.5. 

4. 36.4. 

5. 3.27. 

6. .516. 

7. 64.2. 

8. 5.27. 

9. .265. 

10. .342. 

11. .066637+. 

12. 2.34. 

13. 6.82. 

14. 426. 

15. 3.282. 



16. 32.4. 

17. 143.69 +. 

18. 5.2516 +. 

19. 4.835 -f. 

20. 826.6254-. 

21. 67563.52 -f. 

22. 122.425 +. 

23. .0602044-. 

24. .874444-. 

25. 10000000000. 

27. 3.925. 

28. 2.645. 

29. .3695. 

30. .04825. 

31. .03862. 

32. .004285. 

33. $2.25. 

Page 144. 

34.-28 bushels. 

35. 23.683 4- mi. 

36. $32.55. 

37. $3.18. 

Page 149. 

1. $524.22. 

2. $113.95. 

3. $50,277. 

4. $476.98. 

5. $651.91. 

6. $848.94. 

7. $325.25. 

8. $223.70, 

9. $.166+. 

10. $14,875. 

11. $100.20. 

12. 52 pairs. 

Page 150. 

13. $19,125. 

15. $14.06. 

16. $.311. 

17. $245.75. 

18. 40|} mo. 

19. $3.40. 

20. $918,816+. 

21. $.065. 

22. $1.60. 

23. $347.75. 



24. $338. 

25. $803.75. 

Page 15S. 

2. $270.56. 

3. $2717.60. 

4. $2820.97. 

Page 154. 

5. $28.45. 

6. $1520.92. 

7. $334.54. 

8. $245.80. 

Page 166. 

2. 140 quarts. 

3. 208 inches. 

4. 55 pints. 

5. 8435 seconds. 

6. 37478 ounces. 

7. 294 hours. 

8. 31872 grains. 

9. 235 pints. 

10. 536 inches. 

11. 12111 sq. in. 

12. 10592J sq. yd. 

13. 107328 cu. in. 

14. 69094 ounces. 

15. 27010 grains. 

16. 7900 grains. 

17. 1692 sheets. 

18. 27 inches. 

19. 7200 minutes. 

20. 156 eills. 

21. 631 hours. 

22. 967 inches. 

23. 157 quarts. 

24. 21^ quarts. 

25. 14 hr., 24 min. 

Page 167. 

2. 21bu.,lpk.,4qt. 

3. 8 rd., 1 ft., 9 in. 

4. 295 gal., 2 qt. 

5. 4 hr., 42 min., 46 

sec 

6. 1 T., 42 lb., 12 oz. 

7. 10wk.,2da.,lhr. 

8. 1 lb., 4 oz., 15 gr. 
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9. llb.,6dr.,2flc..5gr. 

10. 2 sq. yd., 7 sq.ft., 84 

sq. in. 

Page 168. 

11. 145 rd., 2 yd., 1 ft.,: 

2 in. 

12. 7 sq. rd., 6 sq. ft., 77| 

sq. in. 

13. 6 reams, 17 quires 

9 sheets. 

14. 2006 gal.^ 2 qt., ^ 

pt., 1 gi. I 

15. 2 mi., 106 rd., 5 yd., 

2 ft. 



2. 23 gal., 3 qt. 

3. 301b.,9oz.,15pwt. 

4. 49 bu., 3 pk., 7 qt. 

5. 44 da., 20 hr., 28 

min., 55 sec. 

6. 128 A., 40 sq. rd. 

Page 169. 

7. 87 cu. yd., 25 cu. ft. 

8. 22T.,14cwt.,651b., 

2 oz. 

9. 14 lb., 8 oz., 7 dr., 

14 gr. 



2. 4 gal., 3 qt., 1 pt., 

3gi. 

3. 6 lb., 7 oz., 1 pwt., 

22 gr. 

4. 8 bu., 3 pk., 5 qt. 

Page 170. 

5. 5 da., 3 hr., 59 min., 

11 sec. 

6. 102 A., 141 sq. rd. 

7. 7 C, 118 cu. ft. 

8. 70 bu., 1 pt. 

9. 3 T., 1 cwt., 14 oz. 

10. 4 reams, 17 quires, 

16 sheets. 

11. 4 sq. yd., 136 sq. in. 



12. 4 rd., 1 yd., 2 ft., 

10 in. 

13. 16 lb., 6 oz., 1 dr. 

14. 4 T., 17 cwt., 5 

lb., 10 oz. 

16. 36 yr., 2 mo., 28 

days. 

17. 28 yr., 2 mo., 28 

days. 

18. 16 yr., 3 mo., 29 

days. 

19. 21yr.,lmo., 9da. 

20. 64 yr., 9 mo., Ida., 

Page 171. 

2. 31 yd., 2 ft., 8 in. 

3. 30bu.,2pk..4qt. 

4. 55 gal. 

5. 14 hr., 3 min., 30 

seconds. 

6. 17 cwt., 11 lb., 14 

ounces. 

7. 49 lb., 9 oz., 12 

pwt. 

8. 16 rd., 1 yd., 1 ft. 

9. 30 lb., 7 oz., 6 dr., 

1 sc. 

10. 148 cu. yd. 

11. 69sq.yd.,24sq.in. 

12. 31 rea*s, 14 quires, 

12 sheets. 

13. 54 yd., 2 ft., 8 in. 

14. 41 gal., 3 qt., 1 gi. 

15. 67 lb., 8 oz., 8 pwt. 

16. 45 rd., 4 yd., 2 ft., 

6 in. 

17. 26 da., 18 hr., 1 

min., 20 sec. 

18. 87 sq. yd., 8 sq.ft., 

6 sq. in. 

Page 172. 

2. 2 yd., 5Jin. 

3. 3bu.,lpk.,7Jqt. 

4. 3 gal., 3 qt., 1 pt., 

3gi. 

5. 4 hr., 28 min., 7 

seconds. 



6. 2 cwt., 90 lb., 6J 

ounces. 

7. 2 lb., 8 oz., 6 pwt. 

8. 2 lb., 10 oz., 3 dr., 

2tsc. 

9. 2cu.yd.,21fcu.ft. 
10. 7 sq. yd., 3 sq. ft., 

22 sq. in. 

Page 174. 

2. 270 sq. ft. 

3. 400 sq. ft. 

4. 42 sq. yd. 

5. 32 sq. yd. 

6. $5.40. 

7. 47 sq. yd. 

8. $27.60. 

9. 33} A. 

10. 50 A. 

11. $15. 

12. 80 rods. 

Page 175. 

2. 72 cu. ft. 
Page 176._ 

3. 160 cu. ft. 

4. 175 cu. ft. 

5. 216 cu. ft. 

6. 640 cu. ft. 

7. 12 cords. 

8. 5f cords. 

9. 80 ft. 

10. 136f cu. yd. 

11. $74.66}. 

12. 8Jf perch. 

Page 177. 

1. 13i feet. 

2. 24 feet. 

3. 12} feet. 

4. 66| feet. 

5. 280 feet. 

6. $10.24. 

7. $13.20. 

Page 179. 

1. 7 yd., 2 ft. 

2. $3.37J. 
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3. $4.05. 

4. $75.60. 

5. 2607 sheets. 

6. 240 pUls. 

7. $10.50. 

8. 49 bn., 2 pk., 3 qt. 

9. 525600 mm. 
10. 3406 Jf 
U. 2205 pounds. 

12. $57.60. 

13. $222.22f 

14. $22500. 

15. 152 gal., 1 pt. 

16. 8 da., 2 hr., 6 min.j 

40 sec 

17. 394 gal., 2 qt. 

18. $138.60. 

19. 315 feet. 

20. $35.20. 

21. $17.10. 

22. 1 lb., 11 oz., 1 pwt., 

18 gr. 

23. $7.05. 

24. 72 cu. ft. 

25. $1.50. 

26. 71 A., 151} sq. rd. 

27. 26f yd. 

28. November 3, 1783. 

29. 1240 gr. iron. 

30. 30 balls. 

Pave 181. 

31. $12. 

32. $79,375. 

33. 2da.,7hr.,46min., 

40 sec. 

34. 47Jj pieces. 

35. 12 rd., 13 ft., 2f in. 

36. 26f sq. yd. 

37. 1808 miles. 

Page 184. 

2. $1,869. 

3. $2.46. 

4. $7,126. 

5. 106 gal. 

6. 112 mi. 



7. 162 inches. 

8. 110 sheep. 

9. $8400. 

Page 185. 

10. $15600. 

11. $2030. 

12. $1660. 

Page 186. 

2. 25%. 

3. 20%. 

4. 33 i%. 

5. 75%. 

6. 62^i%. 

7. 52J?%. 

8. 25%. 

9. 16^%. 

10. 38{%. 

11. 331'%. 

12. 20%. 

13. 75%. 

14. 20%. 

15. 75%. 

16. 80%. 

Paiie 187. 

2. 1248. 

3. 625. 

4. 1260. 

5. 3250. 

6. $345.84. 

7. 141 bushels. 

8. 1500 men. 

9. 968 oxen. 

10. $1000. 

11. 960 bushels. 

12. $7200. 

13. $400. 

14. $7200. 

15. $15600. 

Page 190. 

2. $2,894+. 

3. $3.823 -f. 

4. $1,924. 

5. $1.62+. 

6. $8.73. 

7. $2,533+. 



8. $5.36+. 

9. $6,042+. 

10. $3,751 +. 

11. $10,707+. 

12. $1,631 +. 

13. $.965 +. 

14. $1,823+. 

15. $1,168+. 

16. $.891 +. 

17. $.659+. 

18. $10,316 +. 

19. $11,131. . 

20. $12,293 +. 

21. $17,165 +. 

22. $27.54+. 

23. $39,715 +. 

24. $69.05 +. 

25. $70,036 +. 

26. $38,536 +. 

27. $1148. 

28. $81.52 +. 

Page 191. 

1. $50,312+. 

2. $1774. 

4. 120.8 bushels. 

5. $2.75. 

6. 5^1.577 +. 

7. 48 sq. yd. 

8. 13} acres. 

9. $1.05. 

10. 49 years. 

11. 98 feet. 
Page 192. 

12. 20 cents, one ; 
24 cents, other. 

13. 10 apples, one; 
17 apples, other. 

14. 6 boys. 

15. 2} days. 

16. 2^ days. 

17. $125. 

18. $280. 

19. $58.42+. 

20. $378,399 +. 

21. $359,101 +. 

22. 102 gal., 1 pt. 

23. 17gal.,3qt.,lpt 

24. 2129 sheets. 
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Page 108. 

25. 12 sheep. 

26. $172.50. 

27. $200. 

28. $423. 

29. $62.40. 

30. 285 bushels. 

31. $1916.25. 

32. $3108 

33. It^. 



34. $5000. 

35. m. 

36. 6i. 

37. $60. 

38. $1.00. 

39. $157.72. 

Page 194. 

40. 9 days. 

41. $131,666 +. 



42. 42^ weeks. 

43. $70000. 

44. 80 and 60. 

45. 37^ days. 

46. $3200. 

47. $62500. 

48. $1.55. 
49 $344. 

50. 100000 trees. 
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